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The infa~—:*ian in this report was prepared with the
assistance r The Synectics Group, Inc. under Contract
No. 68-01-6629. To prepare this report, the existing
body of literature and research studies on nonpoint
source pollution was reviewed. Interviews were con-
ducted with State water pollution staff, Federal agency
personnel, research foundations, and national represen-
tatives of a variety of organizations. Preliminary
findings were identified and presented to a workgroup
for comment and revisions. The information presented in
this final report reflects an attempt to present a
balanced and representative analysis of current informa-
tion available on the subject.
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PREFACE

PURPOSE OF THE REPORT

The U.S. Congress is addressing the problem of nonpoint. source water pollu-
tion. The House Report No. 98-223 requested that the Envirommental Protection

Agency (EPA):

"analyze the extensive body of past research in nonpoint source
problems to identify and rank the highest payoff problem areas
and submit a report by January 1, 1984, outlining specific
strategies and approaches recommended for addressing nonpoint
sources in a cost-effective manner."

In response to this Congressional request, the report that follows examines
the nature and magnitude of nonpoint source water quality problems and
outlines the key caomponents of State strategies to prevent and control such
pollution. The focus of the report is the identification of high-payoff
approaches: i.e., approaches to nonpoint source control that are likely to
result in the greatest water quality improvements.

Recently, many have identified the need to focus more attention on controlling
nonpoint sources in specific areas in order to achieve water quality goals.
This report is designed to respond to the Congressional request and to assist
EPA, States, and local governments with their continuing efforts to develop
nonpoint source control programs.

The report:

e Describes what is known (and not known) about the nature and
extent of water quality problems caused by nonpoint source
pollution and some available best management practices to
address these problems (Chapters 1 and 2);

o Compares point and nonpoint source pollutant loadings
nationally (Chapter 1}); .

o Identifies an approach for targeting high-payoff problem
areas (Chapter 2);

e Examines the technical, institutional,* and economic factors
and data gaps that affect the successful control of nonpoint
source poliution (Chapters 1, 2 and 3);

o Identifies current Federal, State, and local programs that
address the problem (Chapter 3);

*For purposes of this report, “institutional" refers to the range of public
and private entities that constitute the framework through which nonpoint
source control programs are implemented.

ix



¢ Highlights successful strategies for controlling nonpoint
source pollution and identifies some innovative approaches
(Chapters 2 and 3); and

¢ Outlines the key components of State strategies to prevent
and control nonpoint source pollution (Chapter 4).

SCOPE OF THE REPORT

Nonpoint sources of water pollution are both diffuse in nature and difficult
to define. In general, nonpoint source pollutants are. carried over and
through the ground by rainfall and snownelt, but a variety of legal distinc-
tions camplicates the issue. When runoff is collected and discharged through
a pipe (e.g., in combined storm and sanitary sewers, or in cases of runoff
from active mines), it is usually considered to be a point source. There are
exceptions, however, such as the Clean Water Act's definition of irrigation
return flow as a nonpoint source, even though the water is collected and
returned to the stream through a discrete channel or pipe.

Given the expansive definition of nonpoint sources, the potential scope of
this report was tremendous. EPA, therefore, elected to limit its focus to
those nonpoint source categories that are generally recognized as the major
causes of nonpoint source pollution: agriculture, mining, urban runoff,
silviculture, and construction, The categories addressed are both tradi-
tionally considered to be within the framework of a nonpoint source program
and to present same of the most widespread and/or serious water quality
problems,

Other sources which are sometimes considered nonpoint sources are not
addressed for a variety of reasons. The management of leachate and runoff
from solid and hazardous waste residuals is directly addressed under the
legislative framework provided by the Resource Conservation and Recovery Act
(RCRA) and the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA). Combined sewer overflows are managed as point sources
and handled withi- :he context of EPA's Construction Grants Program.
Pollution from indiv-wual, small-scale wastewater systems is addressed by a
component of EPA's Construction Grants Program--the Small Alternative Waste
System Program. Because of time constraints, water quality impacts due to
instream hydrologic modifications such as dams, dredging, and channelization
are not addressed in this report. The nature of these water quality problems
and associated strategies and solutions is quite different from those arising
fran other nonpoint sources. With the exception of the Clean Water Act's
Section 404 program (addressing the disposal or deposit of dredged or fill
material in water bodies), programs to address pollution fram hydrologic
modification are lar-ely experimental in nature, In addition, data gathering
is hampered by the zremely diverse nature of research and program informa-
tion.

Finally, the report -cuses on surface water, although ground water concerns
are identified and described where appropriate. The Agency is in the process
of developing a comprehensive ground water strategy. This strategy will
provide a central framework for ground water management, '

v
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FOLLOW-UP ACTIONS

The issue of monpoint source pollution control and management has been identi-
fied by the Administrator and EPA's Regional Offices as a significant and
national environmental concern for the 1980s. The Agency recognizes that
pollution fram nonpoint sources has adverse effects on water quality in
certain areas across the country. EPA will continue to focus its efforts to:

o Coordinate its policies and activities with Federal agencies
implementing programs related to nonpoint source control;

o Encourage States to implement nonpoint source control
programs; ‘

o Encourage States to use available funds under Sections
205(qg), 205(j), 106, and 314 of the Clean Water Act for
nonpoint source programs;

o Disseminate information to States to develop or update their
nonpoint source programs for specific water bodies;

o Continue distributing information ¢n methodologies for
nonpoint source analysis gathered through its Nationwide
Urban Runoff Program; and

o Evaluate, document, and distribute information on innova-
tive, cost-effective techniques for controlling or miti-
gating nonpoint and point sources of pollution.

It is hoped that this report to Congress will provide data to assist ongoing
and future nonpoint source control efforts. The report incorporates the
latest information on nonpoint source pollution problems and their resolution
that could be gathered from current literature and interviews with those
knowledgeable in the field. Although gaps in problem assessment, control
technology, and program approaches remain, many nonpoint source control
efforts have been initiated at the State and local levels and provide a sound
basis for intensified nonpoint source management activities.

xi
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EXECUTIVE SUMMARY

SOME REMAINING WATER QUALITY PROBLEMS
ARE CAUSED BY NONPOINT SOURCES

Significant achievements toward attainment of water quality objectives have
been accomplished by controlling point sources of pollution in the 11 years
since the passage of the Clean Water Act. Reductions 1in point source
pollution has illuminated the nonpoint source contribution to water quality
problems. A variety of data gaps preclude the development of a consistent
national summary of nonpoint-source-related water quality problems. Data-
related difficulties reduce our ability to accurately quantify the nature and
extent of water pollution caused by these sources. Nationally available
reports, such as State 305(b) reports,.are not consistent with each other and
are not complete with respect to all nonpoint source types. Thus, this report
presents what is known about nonpoint sources across the U.S., rather than
providing a national summary of nonpoint source data into a single bottom
line. - '

A review of information submitted by EPA Regions and the States on nonpoint
sources is illuminating, however. Six out of the ten EPA Regions assert that
nonpoint source pollution is the principal remaining cause of water quality
problems. Half of the States report that nonpoint sources are a major or
significant cause of their remaining water quality problems, and virtually
every State reports same kind of water quality problem related to these
sources. Additionally, 11 States identify nonpoint sources as the major cause
of water quality problems.

Technical evidence from a variety of sources suggests that lakes, reservoirs,
and estuaries may be particularly vulnerable to pollution fram nonpoint

. sources.

STATE MANAGEMENT AND IMPLEMENTATION
IS THE KEY TO IMPROVED WATER QUALITY

Managing nonpoint sources of pollution presents complex control problems.
Nonetheless, effective steps can be taken to reduce pollutant loads from
nonpoint sources. The localized nature of nonpoint source pollution makes a
national strategy ineffective by not providing enough flexibility and speci-
ficity to solve local problems. State management of nonpoint source control
programs is the key to achieving water quality objectives. As the central
manager of the water quality program, the State must establish whether a water
quality problem is related to nonpoint sources, and determine which of these
problems will receive its priority attention. It is at the State level that
local conditions can be properly weighed to determine what type of strategy is
needed, whether progress toward achievement of objectives is being made, and
what adjustments are needed for a more effective strategy.

xii



FIVE SIGNIFICANT NONPOINT SOURCES
ARE DISCUSSED IN THIS REPORT

The principal sources of nonpoint pollution vary between Regions and bet ween

States, but agricultural sources are identified as the most pervasive nonpoint
source in every Region. Pollutant loadings caused by runoffp_f?mban lands
and by mining activities are the next most commonly reported nonpoint source
problems. Urban runoff contributes to localized water quality problems and is
a source of concern because it may contain toxic heavy metals. Where they
occur, water quality problems from abandoned mines can cause particularly
severe impacts, in same cases resulting in the devastation of stream life.
For abandoned mines and densely developed urban areas, cost-effective remedial
measures may be hard to implement. Additional nonpoint sources of localized
concern include silvicultural activities and construction erosion. The water
quality impacts fram both of these sources are not as pervasive on a national
level as the other sources described in this report. :

TARGETING HIGH-PAYOFF NONPOINT SOURCE PROBLEMS HAS
PRODUCED SUBSTANTIAL WATER QUALITY IMPROVEMENT

For most water quality problems caused by nonpoint sources, substantial water
quality improvements can be--and have been--achieved cost effectively through
careful targeting of control activities., Targeting high-payoff areas requires
identifying both the priority water bodies for which the adoption of a

nonpoint source control program will have significant benefits and the best

management practices that will lead to the greatest improvements for the least
cost. While general statements about problems and potential solutions are
possible at the national level, the analysis and decision-making required for
effective implementation of targeted controls must take place on a local
Tevel, '

The key to careful targeting of control activities to maximize water quality
benefits is a watershed-based analysis. A thorough watershed analysis will:
(1) identify those use impairment problems that are caused specifically by
nonpoint sources, (2) rank priority water bodies for concentrated attention,
(3) pinpoint the specific land management practices giving rise to the
~ problems, and (4) design a system of cost-effectivé management practices that
can reduce the nonpoint source pollutant load to the watershed.

 SITE-SPECIFIC DECISION-MAKING, NOT UNIFORM.
TETHNOLOGICAL CONTROLS, IS REQUIRED

The basic approach taken by the Clean Water Act for managing point sources--
that is, the application of uniform technological controls to classes of
dischargers--is not appropriate for the management of nonpoint sources.
Flexible, site-specific, and source-specific decision-making is the key .to
effective control of nonpoint source<. Site-specific decisions must consider
the nature of the watershed, the nacure of the waterbody, the nature of the
nonpoint source(s), the use impairment caused by the nonpoint source(s), and
the range of management practices available to control nonpoint source

xiii
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pollution. The actual site-specific selection of particular management prac-
tices to control nonpoint source pollution (called Best Management Practices
[BMPS]) will involve local environmental and economic considerations, as well
as cons1deratlons of effectiveness and acceptability of the practice.

CURRENT ACTIVITIES ARE ADDRESSING
THE NONPOINT SOURCE PROBLEM

Currently, some activities and resources are devoted to the identification and
control of nonpoint source problems at the Federal, State, and local levels of
government. Although most of these programs do not receive their impetus
fron a high-priority concern for water quality, many of these efforts,
nevertheless, hold promise for significant improvements in water quality. For
example:

o Agricultural pollutants are addressed by a variety of State
programs containing educational, training, and cost-sharing
components and are coordinated at the local level by soil
and water conservation districts, with assistance from
several branches of the U.S. Department of Agriculture,
These programs are successfully encourag1ng the adoption of
conservation practices that reduce erosion from farmland and
pollution from other agricultural practices.

e Water quality problems caused by silviculture are being
addressed in some areas by State regulatory and educational
programs. Regulatory programs address nonpoint source
poliution fran forestry practices in 11 States. Various
educational and training programs are being provided to
small woodlot owners and operators to encourage better
management practices that will reduce nonpoint source
pollutant loads. Same of these programs were developed
jointly by the U.S. Forest Service and EPA. In addition,
national forest timber sale contracts require control of
pollutants from forestry activities on Federal lands.

¢ Sixteen States have enacted construction erosion and sedi-
mentation laws to control runoff of sediment from construc-
tion sites. In addition, many localities in other States
have adopted local ordinances to control construction
erosion.

ECONOMIC BENEFITS CAN BE ACHIEVED BY
CONTROLLING NONPOINT SOURCES OF POLLUTION

Studies completed by EPA, the U.S. Department of Agriculture, and others show
that it "pays to control nonpoint source poliution." For example, econamic
benefits can accrue to the farmer from reduced cultivation costs if conserva-
tion tillage is employed as a means of controlling erosion. Additionally,
offsite benefits, both direct and indirect, can accrue to local comunities.
For example, 1mpro~ed recreational opportunities and reduced dredging costs
can result from decreasing siltation caused by runoff from nonpoint sources.

Xiv



GAPS EXIST IN MANAGEMENT APPROACHES
TO NONPOINT SOURCE CONTROL

A variety of land management practices (BMPs) to control nonpoint source
pollutants have already been shown to be effective. Additional research to
identify and demonstrate the effectiveness of BMPs is not necessary for most
nonpoint sources. Programns to ensure technical transfer of these proven
management practices provide the means to fill the gaps.

Notwithstanding the demonstrated effectiveness of many BMPs, and despite the
range of programs being mounted, significant gaps remain in the manner and
extent to which specific nonpoint source problems are addressed. Although
some of these gaps have to do with technical difficulties in identifying and
characterizing the nonpoint source problem, many more relate to the management
of these problems. For example, although agricultural nonpoint sources are
thought to be the most pervasive type of nonpoint source pollution, only 19
States administer assistance programs for the implementation of BMPs.
Additionally, most of these agricultural programs were. originally established
for the purpose of controlling soil erosion, not for achieving water quality
goals. Recently, a few States have modified their programs to include water
.quality objectives.

INTERAGENCY COOPERATION HAS
ADVANTAGES AND LIMITATIONS

Effective implementation of nonpoint source controls requires close coordina-
tion between State water quality agencies and those agencies with outreach
programs that provide a network of services designed to reach landowners and
operators and help them change the way they manage their land. These services
are derived from Federal, State, and local programs oriented primarily toward
other missions. Only EPA and State/local water resource agencies have under-
taken protection of water quality as a primary goal. Although relying on the
outreach capability of other agencies for implementation of nonpoint source
controls works due to the record of mutual trust and effectiveness these
agencies have forged in the field, there are also same drawbacks to such a
dependency. For instance, the differing priorities and objectives of the
pare?t agencies may slow efforts toward tackling nonpoint source pollution
problems.

VOLUNTARY EDUCATION AND TRAINING PROGRAMS ARE NOT ALWAYS ENOUGH

State programs to manage certain nonpoint sources currently rely heavily on
voluntary education and trzining programs to encourage adoption of controls.
While we have had these voiuntary programs for a long time, the results appear
spotty because there has not been a focused approach that targets resources to
meet water quality objectives. Additionally, improving management practices
to control some nonpoint sources of pollution is sometimes beyond the economic
interest of the people generating this pollution. In such cases, sole
reliance on voluntary programs is not likely to accomplish adequate reductions
in pollutant loads and, as a result, other approaches may be needed (e.g.,
economic incentives or regulations). Because of the diversity of options and
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‘the high pubdblic costs associated with implementing and enforcing nonpoint

source control programs, supplements to voluntary programs must be carefully
evaluated on the basis of need, social and econamic equity, and effectiveness,

CONCLUSTON

The development of carefully planned management strategies at the State level
is the key to controlling nonpoint sources and achieving water quality goals.
Targeting of specific areas is necessary to ensure that voluntarily-
implemented controls will achieve water quality goals. Voluntary implementa-
tion of management practices can be successful but must be targeted to
specific areas. Where they are not successful, problems could remain
unaddressed until new approaches are tried, including effective State
cost-sharing, incentive, and/or regulatory programs. While development of
effective management strategies at the State level is key to achieving water
quality objectives, implementation of appropriate control measures will
require a coordinated effort on the part of all levels of government,

xvi
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CHAPTER 1

Nature and Extent of the Nonpoint Source Problem

INTRODUCTION

Eleven years ago the United States made an unprecedented commitment to the
restoration and enhancement of the physical, chemical, and biological inte-
grity of its waters. The drafters of the (Clean Water Act clearly recognized
that achievement of its goals would be expensive; would require major commit-
ments from all levels of government, industry, and private individuals; and
would necessitate the reduction of pollutant loads being discharged fram both
point and nonpoint* sources. ~

Significant achievements have been made nationally in the protection and
enhancement of water quality. Much of this progress, however, has been accom-
plished by controlling the many industrial and municipal point sources. In
many parts of the country, pollutant loads from nonpoint sources present con-
tinuing problems for achieving water quality goals and maintaining designated
uses.

WATER QUALITY: PROGRESS MAS BEEN MADE

In the face of mounting populations and pollution loads, the progress that has
been made in water quality can be regarded as a substantial achievement. The
population of the United States grew by 23 millfon between 1970 and 1980.71]
During this same period, a major indicator of econamic activity--the gross
national product--experienced a 36% increase. [2]) Analysis of water quality
data gathered fram across the nation during that same decade shows that trends
in water quality conditions have remained stable for most water bodies. Water
quality data are aggregated nationally by the U.S. Geological Survey (USGS) in
its National Stream Quality Accounting Network (NASQAN). For all water
pollutants monitored nationally, most NASQAN stations show no change in levels
(see Table 1.1). The National Fisheries Survey (also known as the Aquatic
Life Survey) conducted jointly by EPA and the U.S. Fish and Wildlife Service
(FWS) indicates the same stability in the condition of fisheries in rivers and
streams.[3]

*Nonpoint source pollution is generally carried over and through soil and
ground cover via rainfall and snownelt. Unlike "point" sources of pollution
(mainly industrial and municipal effluent discharge pipes), nonpoint sources
are extremely diffuse and can come from any land area. It must be kept in
mind that these definitions are very general; legal and regulatory decisions
have sametimes resulted in certain sources being assigned to either the point
or nonpoint source categories because of considerations other than their
manner of discharge (for example, irrigation return flows are designated as
“nonpoint sources” by law, even though the discharge is through a discrete
conveyance).
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TABLE 1.1 SUMMARY OF TRENDS IN SELECTED WATER QUALITY
CONSTITUENTS AND PROPERTIES AT NASQAN STATIONS 1974-81

Number of Stations with:

Constituents : Increasing* No Decreasing* Total
and Properties Trends Change Trends Stations
Temperature : 38 218 6 303
pH : 74 174 56 304
Alkalinity 18 207 79 304
Sulfate 82 182 40 304
Nitrate-nitrite 76 203 25 304
Ammonia 31 221 30 282
Total organic carbon 36 230 13 279
Phosphorus 39 232 30 301
Calcium : 23 198 83 304
Magnesium 50 208 4 304
Sod ium 103 173 28 304
Potassium . 69 193 42 304
Silica 48 213 4] 302
Dissolved solids 68 183 51 302
Suspended sediment 44 204 41 289
Conductivity 69 193 43 305
Turbidity 42 199 18 259
Fecal coliform bacteria 19 216 34 269
Fecal streptococcus bacteria 2 190 78 270
Phytoplankton 22 234 44 300

Dissolved trace metals
Arsenic 68 228 11 307
Barium ' 4 81 1 86
Boron 2 15 3 20
Cadmium 2 - 264 7 . 303
Chromium 12 152 2. 166
Copper 6 83 6 95
Iron ' 28 258 21 307
Lead 5 232 76 313
Manganese 30 250 19 298
Mercury 8 194 2 204
Selenium 2 201 - 21 224
Silver 1 32 0 33

Zinc 19 251 32 302

*The terms "increasing” and "decreasing" refe- 1o the change in the recorded
level of the constituent or property. For example, an increasing trend in pH
1s an improvement, but an increasing trend in dissolved solids indicates
degradation.
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Source: Unpublished data from USGS (Smith and Alexander, 1983, in press).
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It must be noted, however, that both the NASQAN network data and the National
Fisheries Survey information have significant limitations in tems of the
scope of their coverage and the nature of the information gathered. Neither
source, for example, addresses water quality in lakes or estuaries. Indeed,
nationally aggregated data often fail to show the whole picture. The most
extensive water quality data are generally collected at the State and local
levels of government. These data are collected for the purpose of managing
individual water quality programs, and are rarely recorded in a uniform
manner. Thus, this valuable local information rarely can be statistically
compared or even compiled to build a valid profile of the nation's water
quality.* Although extensive State water quality data are stored in EPA's
computerized STORET system, the lack of comparable monitoring systems and data
across States makes national organization of this data difficult.

Individual reports fram the States and from EPA Regional offices, however,
suggest that pollution control investments by industry, by States and munici-
palities, and by the Federal govermment have paid off. The gross levels of
water pollution common at the time the Clean Water Act was enacted, for the
most part, have been abated. Improved water quality--including better biolo-
gical health, fisheries, and recreational opportunities--has been noted in al)
parts of the country. In 1980, EPA documented achievements in pollution

~control for a variety of water bodies.[4] The list of improved water bodies

is extensive: some major ones are the Savannah River (forming the border
between Georgia and South Carolina), the Potomac River (between Maryland and
Virginia, below Washington, D.C), the Willamette River (in Oregon), Escambia
Bay (in Florida), and some of the Great Lakes.

NONPOINT SOURCE POLLUTION IS A PERVASIVE PROBLEM

Nonpoint Sources Are a Significant Cause
of Remaining Water Quality Problems

N f}

Nonpoint sources play a major role in contributing to many of the water
quality problems that remain, The NASQAN trends analysis indicates that many
of the pollutants are showing worsening trends more often than improving
trerds.[5] Same of those pollutants that are showing worsening trends are
contributed primarily by nonpoint rather than point sources. These pollutants
are nitrate-nitrite, phosphorus, sodium, chloride, and sediment (measured as
dissolved solids and turbidity). In the draft EPA/FWS National Fisheries
Survey, State fishery biologists cited nonpoint sources more frequently as the
cause of fair or poor quality fishery waters than point sources.

Evidence gathered under the Clean Water Act's Clean Lakes Program suggests
that lakes and impoundments may be particularly affected by nonpoint source
pollutants. In a recent survey conducted by the North American Lake Manage-
ment Society, all but one of 38 States participating stated that nonpoint

*The EPA has provided a grant to the Association of State and Interstate Water
Pollution Control Administrators to develop a system for aggregating State
data on water quality. The result of this project--a comprehensive report on
the status of water quality--is planned for presentation to Congress in 1984,
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sources are seriously affecting lake water quality. More than three-quarters

of all lakes in EPA Regions 2, 5, 6, 7, and 10 were reported by States to be

seriously affected by nonpoint source pollution. Fourteen States with 24,000

lakes (and 7.3 million acres of water) reported that more than 75% of lakes
were seriously affected.[6]

Virtually Every State Identifies Nonpoint
ource wWater Poiiution Problems

The 1982 State Section 305(b) reports--water quality reports submitted
biennially by the States to EPA pursuant to Section 305(%) of the Clean Water
Act--indicate that virtually all States have some water quality problems
caused by nonpoint sources. Approximately one-fifth of the States identify
nonpoint sources as their major cause of water quality problems.[7] Half of
the States say that nonpc:nt sources are a major or significant cause of
remaining water quality problems. Table 1.2, which illustrates these
“t«dings, 1is derived primarily fram the State Section 305(b) reports. Its
<3tail is limited by the fact that reporting on nonpoint sources is neither
complete nor consistent in these State reports.

Six out of the ten EPA Regions assert that pollution generated by nonpoint
sources is the principal remaining cause of water quality problems in their
Region.[B] On a national basis, the principal sources of nonpoint pollutants
vary between Regions and between States and have been characterized in the
following manner.  Agricultural activities--including those resulting from
tillage practices and animal waste management--constitute the most pervasive
nonpoint source problem in every Region. Nonpoint source pollutant loadings
caused by runoff from urban lands and from mining activities are the two next
most commonTy cited nonpoint source probléms. Urban runoff contributes -o
localized water quality problems and is a source of concern because it
Tikely to contain heavy metals. Mining problems, where they occur, can
present particularly severe water quality impacts (e.g., acid mine drainage).

Nonpoint source pollution due to silvicultural activities is primarily a local
problem. Silvicultural activities can degrade the very high quality waters
that flow through forested areas and support cold-water fisheries and drinking
water supplies. The large amounts of sediment associated with construction
runoff cause localized water quality problems in those parts of the country
experiencing significant development pressure (e.g., the Southeast, mid-South,
_and Northwest).

Understanding the Nature of Nonpoint
Source P6115¥Ton

Nonpoint sources may generate both conventional and toxic pollutants, just as
point sources do. It is importan® to understand that, although nonpoint and
point sources contribute many ¢ the same kinds of pollutants, these
pollutants are generated in different volumes, combinations, and concentra-
tions during different flow regimes. Pollutants from nonpoint sources are
mobilized primarily during stomm events. Pollution episodes, therefore, occur
with lower frequency and for shorter duration than occurs in the discharge of
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TABLE 1.2 NONPOINT SOURCE PROBLEMS BY STATE

Nonpoint Nonpoint Source Category
‘S:::;:e: Agriculture Mining (011, Urban/
Problem? (Including Silviculture Gas, Coal, Construction Suburdan
Feedlots) and Noncoal) Runoff
REGIOK 1 CT Yes - - - - °
M Yes ] ® - - -
MA Yes - - - - °
NH Yes - (] - (o] o
Rl Yes - - - - ™
|4 Major A ® - - °
REGION 2 NJ Major ® [ - ) ®
NY Major ] [ ] L ® [ ]
PR Ma jor A 0 o ™ A
vl Yes - [ J - - [o} o
REGION 3 DE Yes A - - o ®
DC Yes - - - ° ®
Mo Yes ® (o] ® ® A
PA Major [ ] - A - ®
7} Yes ° - ° ° °
wy Major ® ® A ® -
REGION 4 AL Yes ® ® ® - -
FL Major ) ) ° ° ®
GA Major ® [ ] (o] o ™
KY Major A ® A - -
"s major A - ™ - °
NC Yes ° - ° P PY
SC Yes o (o] - o fo)
™ Major ® ® ® ®
REGION § IL Yes A [} L [ [ ]
IN Yes A [ ] [ [ ] -
M1 Yes [ ] - - - -
.3 Major A - - - ®
oM Major A - ® - °
Wl Major [ ] - - - )
REGION 6 AR Major [ [ [ J - [}
LA Yes L ] ® [ (] ®
L] Yes ) - ° ™ -
0K Yes ® [e) fe) o fo)
™ Potential (e} - o o o
REGION 7 A Major A - - - °
KS Major A - ® [ ®
M0 Yes | J - [ ] - [
NE VGS [ ] - [ ] - @
REGION 8 CO Yes ® - ® - -
T Major A o ® o ®
ND H!Jor A - - - ®
S0 Major A [ ) ® e °
ut Major A ® ® ® ™
WY Yes [ ] - ® - ®
REGION 9 AZ Yes [ - ° [ - ®
CA Yes [ ] [ ] [ ] [ ] [
KI Major ) - - - ™
NV Yes ° - - - Y
REGION 10 AK Yes o [ ) ) - -
1D Kajor A e ® ® )
(L 3 Major A L - ) ®
WA Ma jor A A - ® °

A ldentified as a primary or

major problem source

Source:

® Identified as a prodblem Q Ildentified as a

potential problem

State 305 (b) Reports as updated by EPA Regional Office personnel.
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CASE EXAMPLES:
SPECIFIC NONPOINT SOURCE WATER QUALITY PROBLEMS FROM AROUND THE COUNTRY

Chesapeake Bay: Point and Nonpoint Source Controls are Necessary

The Chesapeake Bay has undergone degradation from both point and nonpoint
sources of pollution. Nutrient levels have increased in many areas of the
Bay, causing algal bloams in same parts. Low dissolved oxygen levels have
been observed in large expanses of the Bay; the amount of Bay water exhibiting
low or no dissolved oxygen has increased by a factor of 15 over the past 30
years, Heavy metals and toxic organic compounds have been detected at
elevated levels in both the water column and sediment, and evidence of the
bioaccumulation of some of these toxic contaminants has been observed.
Harvests of shellfish and freshwater spawning fish have declined. Submerged
aquatic vegetation has decreased throughout the Bay, and the diversity and
abundance of benthic organisms have declined as a result of the polluted
waters.

A recent exhaustive study of the Chesapeake Bay has shown that point and non-
point sources contribute significantly to nutrient loadings; point sources
(primarily sewage treatment plants) are the major contributors of phosphorus,
while nonpoint sources are the main contributors of nitrogen. Nonpoint
sources of nitrogen include agricultural activities and urban runoff, the
principal source being runoff fram cropland. Like nitrogen and phosphorus,
toxic organic compounds and heavy metals are also contributed by both point
and nonpoint sources. Point sources of toxic metals and organic compounds
include industrial facilities and sewage treatment plants; nonpoint sources
include urhan runoff, dredged material disposal, atmospheric deposition, and
acid mine drainage. Many of these sources do not discharge directly into the
Bay, but rather to tributaries which ultimately empty into the Bay.[9)

Nutrients in North Carolina Coastal Rivers Come From Nonpoint Sources

Several coastal rivers in eastern North Carolina have very serious water
quality problems., The impacts include massive blooms of noxious algae, major
fish kills, and declining commerical/sport fishing and other recreational
opportunities, Catch reductions of S0 to 8N% have been noted for herring’,
striped bass, and catfish, In response, an intensive investigation of point
and nonpoint source nutrient loadings was conducted in the Chowan River.
Results indicate that 97% of the nitrogen load and 94% of the phosphorus load
for 1979 can be attributed to nonpoint sources, primarily those related to
agriculture such as animal operations and cropland runoff.[10]

Erosion Problems in Tennessee Prove to be Costly

An area in western Tennessee located within tk- Mississippi Embayment is
experiencing a severe erosich problem, More thar 460,000 acres in an eight-
county area are seriously afrected by sheet and gully erosion. Soil losses in
the more highly eroding areas are producing sediment at the rate of 200 tons
per acre per year, These erosion rates are one of the greatest contributors
to nonpoint source water pollution in the Tennessee Valley. As a result, many
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CASE EXAMPLES (CONTINUED)

acres are subject to crop and timber kills from excessive flooding and loss of
agricultural and timber lands from infertile sediment deposition and impaired
drainage. A TVA study has estimated annual damages from excessive bottomland
sedimentation at more than $11 million, dincluding cropland, grassland, and
timber production losses as well as losses in land values.[11]

Urban Runoff Can Affect Drinking Water Supplies

The Occoquan Reservoir located in the Virginia Piedmont is the major water
source for the northern Virginia communities that surround Washington, D.C.
By the late 1960s, this waterbody had begun to show significant signs of
cultural eutrophication, including fish kills, algal blooms, oxygen depletion,
and clogging of filters at the water treatment works. High levels of sewage
treatment were implemented and existing treatment plants in the watershed were
upgraded. Recent stidies have shown that nonpoint sources (principally urban
runoff) account for as much as 85% of the nitrogen load and 90% of the
phosphorus load to streams entering the reservoir.[12]

Sediment Affects Recreation in the Tennessee Valley

Improperly managed surface mines and access roads have led to the washing away
of massive amounts of soil or sediment. At a TVA public use area on the
Nickajack Lake on the Tennessee River, siltation fram unreclaimed strip mines
entered an embayment to such a degree that dredging was required to keep a
boat launch useable.[13]

Nonpoint Source Water Ouality Problems are Severe in Pennsj1vania

The primary nonpoint sources of pollution in the State of Pennsylvania are
mine drainage and agricultural activities. In that State, nonpoint sources
contribute the bulk of nutrient loads in the 17 lakes studied, and are
responsible for many waters that do not meet bacteriological standards. In
addition, the toxic properties of heavy metals and acid (from mining runoff),
coupled with the smothering effects of iron precipitates, render many streams
generally unsuitable for aquatic 1ife. A 1982 report to EPA stated that 21%
of stream miles would not meet 1983 water quality objectives; acid mine
drainage is responsible for 85% of these stream miles.[14]

Montana Nonpoint Water Quality Problems Stem from

AgricuTtural, Silvicultural, and Mining Activities

In the State of Montana, the three largest water quality problems are sedi-
ment, salinity, and water depletion. Most of these problems are the conse-
guence of intensive agricultural opractices on an erosive, salt-rich, and
sometimes water-poor landscape. Acids and metals from coal and metal mining
cause other serious water quality problems. Of the 209 stream segments with
water quality problems, 84 are affected by agricultural practices, 29 by
\\\‘¥inactive mining, and 33 by forest practices.l15]
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pollutants fram point sources. The timing (intermittent discharge caused by
rain or snow), concentration, and dilution of the pollution from nonpoint
sources constitute only part of the picture when one considers the nature of
associated water guality impacts; the transportation and ultimate fate of the
pollutant constitute the other part.

The ultimate concentration of the pollutant, as well as the total 1load
generated by the nonpoint source, depend upon the nature of the source and the
climatic conditions transporting the contaminants. The potential dilution of
pollutants during high flow must be considered against the velocity with which
pollutants are dislodged and transported. Thus, it is difficult to make
generalizations about the concentration of 1loads from nonpoint sources.
Studies of sediment from agricultural sources, for example, have suggested
that concentrations of sediment are at their highest during the continuing,
long-1ived, and heavy rainfalls that are typical of spring rains 1in the
Midwest. On the other hand, concentrations of pollutants in urban runoff may
be at their highest during a medium or intense rainfall of short duration.
The initial downpour may "clean" city surfaces, and subsequent runoff may be
cleaner and have lower pollutant concentrations.

A given pollutant loading may or may not have an impact on water quality. The
measure of actual impact must come from examination of instream effects, as
reflected in termms of impaired uses.

The movement of pollutants downstream may be a cause of further pollution
problems. For example, sediment and the pollutants associated with it ma-
move some distance from their original source, and may be a source of futu
contamination and turbidity when stirred up during subsequent storm events.

Important Pollutants from Nonpoint Sources

Sediment--that is, sand, silt, clay, and organic materials--is the largest
contributor by volume to nonpoint source pollution. Many of the other
pollutants contributed by nonpoint sources are associated with (bound to)
sediments. The water quality impact of these sediment-bound pollutants may be
different than the impact of the same pollutant dissolved in a free form via
water runoff, or from a point source discharge. For example, phosphorus,
nitrogen, many pesticides, and metals may be more biologically available when
delivered unbound to the stream in water runoff than when colivered in
association with sediment. One explanation for this observation is that the
sediment binds--at least temporarily--other materials to it that witigate the
impact of the particular pollutant in question. In addition, as sediments
settle out, they bury their associated pollutants so that they are less
available. Whether or not sediments continue to mitigate the effects of
contaminants depends on a number of factors, including how easily and quickly
the pollutant will dissolve, as well as the degree to which future storm

events stir up bottom sediments and stimulate the process releasing the
material.

The impact of nonpoint-source-generated pollutants depends upon the nature of
the water body to which they are delivered. Although it is difficult to
generalize at the national level, it does appear that certain types of water
bodies may be more vulnerable to pollutants from nonpoint sources than others.
Streams that support cold-water fisheries, for example, may be particularly
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sensitive to the temperature alterations and habitat changes typically
associated with sedimentation. Slow-flushing lakes, reservoirs, ponds, and
estuaries retain the pollutants delivered to them for long periods of time.
Such water bodies may be particularly vulnerable to sediment deposition. .
Sediment buildup, coupled with accumulating nutrient poTlution, hastens the
eutrophication of impounded waters. Table 1.3 describes nonpoint source water
quality impacts.

Nonpoint Sources May Be an lmportant

Cause of Ground Water _Confun;naﬁon

Although there is no national data base to confirm it, there are examples of
the contamination of ground water by nonpoint sources. Pesticides and
nutrients applied on agricultural lands seep into ground water, as does acid
and metal drainage from deep mines.* In Arizona, for example, public wells
containing a pesticide called dibromochloropropane (DBCP) have been closed due
to contamination.[16] In Wisconsin, contamination of ground water by the
pesticide aldicarb is being evaluated for possible public health concerns.[17]
Iowa is concerned about the increased concentrations of nitrates in ground
water in its karst regions.[18]  Nitrate contamination of ground water

presents important public health concerns when that ground water is a source
of drinking water. '

Where it occurs, ground water contamination is particularly troublesome. Once
contaminated, ground water is difficult if not impossible to clean up.
Natural cleansing processes may take decades or even centuries. The self-
cleansing mechanisms common to surface waters generally do not exist under-
ground. Because ground water generally moves very slowly (on a scale of only
tens or hundreds of feet per year), very little dilution takes place, and
pollution levels may remain high. The slow rate of movement , however, can
also restrict contamination, leaving some parts of an aquifer safe for use
while others remain poliuted.[19]

A CONTINUING PROBLEM: NONPOINT SOURCE POLLUTION
DEFIES GENERALIZATION NATIONALLY

A great deal is known about nonpoint source pollution. During the past 10
years, enormous volumes of data have been gathered and research has been
conducted, but that information continues to be intractable to generalization.
Little of it has been pulled together to create a national picture. Much more
is known about nonpoint sources at the State and local levels of government
than is available through national documents. More than 200 water quality
management plans conducted under Section 208 of the Clean Water Act analyzed
nonpoint source water quality problems in every part of the country. Numerous
demonstration projects to control nonpoint source pollution have reported on

the water quality problems to which they were directed and the results of the
demonstration efforts. ' '

*Other important sources of contaminants, such as seeptic tanks, hazardous
waste sites, and hydrologic modifications are outside the scope of this
report.



TABLE 1.3 NONPOINT SOURCE WATER QUALITY IMPACTS

Pollutant Nonpoint Source(s)

Water Ouality and Associated Impacts

Sed iment Ariculture
Silviculture
Urban Runoff
Construction
Mining

@ Decrease in transmission of light through weter

= Decrease in primary productivity (acuatic plants and phytoplankton)
upon which other species feed, causing decrease in food supply.

+ Obscures sources of food, habitat, hiding places, nesting sites: also
interferes with mating activities that rely on sight and delays
reproductive timing,

Direct effects on respiration and digestion of aquatic species (e.g.,
qill abrasion),

Decrease in viability of aguatic Vife--decrease in survival rates of fish
eggs and therefore in size of fish population; affects species
composition, :

Increase in temperature of surface layer of water--increases
stratification and reduces oxygen-mixing with lower layers, therefore
decreasing oxygeén supply for supporting aguatic life.

Decrease in value for recreational and commercial activities:

- Reduced aesthetic valve.

= Reduced sport and commercial fish populations.

= Decreased boating and swimming activities.

= Interference with navigation.

Increases drinking water costs.

Salts Agriculture
Mining
Urban Runoff

Favors salt-tolerant aquatic species and affects the types and
populations of fish and aquatic wildlife, Fluctuations in salinity
may cause greater problem than absolute levels of salinity.

Reduces crop yields.

Destruction of habit and food source plants for fish species.

Reduced suitability for recreation through higher salinity levels
(skin/eye irritation) and higher evaporation rates.

Affects quality of drinking water.

Pesticides and Agriculture

Herdicides Silviculture
Urban Runoff
Construction

Hinders photosynthesis in aquatic plants.

Sublethal effects lower organism's resistance and 1increase
susceptibility to other envirommental stresses.

Can affect reproduction, respiration, growth and development

in aquatic species as well as reduce food supply and destroy habitat for
aquatic species,

Ry definition these chemicals are pofsons: if released to the aquatic
enviromment before degradation, can kill non-target fish and other
aquatic species,

Some pesticides/herbicides can bioaccumulate in tissues of fish and other
species,

Some pesticides/herbicides are carcinogenic and mutagenic and/or
teratogenic,

Reduces commercial/sport fishing end other recreational values.

Health hazard fraon human consunption of contaminated fish/water.

w
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TABLE 1.3 NONPOINT SOURCE WATER QUALITY IMPACTS (CONTINUED)

Poliutant

Nonpo int Source(s)

Water Quality and Associated Impacts

Nutrients
(Phosphorus,
Nitrogen)

Agriculture

Silviculture
Urban Runoff
Construction

Pramotion of premature aging of lakes and estuaries--eutrophication,

= Algal bloams and decay of organic materials create turbid conditions
that eliminate submerged aquatic vegetation and destroy habitat and
food source for aquatic animals and waterfowl.

- Bloams of toxic algae can affect health of swimmers and aesthetic
qualities of waterbodies (odor and murkiness).

- Favors survival of less desirable fish species over
cammercialiy/recreationally more desirable/sensitive species.

- Interference with boating and fishing activities.

- Reduced Quality of water supplfes. '

- Reduced dissolved oxygen levels can suffocate_ fish species.
- Reduction of waterfront property values.

- NOJ {Nitrates) can cause infant health problems.

Metals

Urban Runoff
Mining

Accumulates in bottam sediments, posing risk to bottom-feeding
organisms and their predators.

Can bioaccumulate in animal tissues.

Can affect reproduction rates and life spans of aquatic species.
Disrupts food chain of aquatic enviromment,

Can affect recreational and commercfal fishing.

Can affect water supplies.

Bacteria

Agriculture
Urban Runoff

Introduction of pathogens--disease-bearing organisms--to surface
waters,

Reduced recreational usage.
Increase in treatment costs for drinking water.
Human health hazard.

Sulfates

Mining

Significant changes in acidity of streams.
Leaching of toxic metals fram sofls and rock surfaces,

Elevated levels of acidity and metals can be lethal to fish and eliminate
entire aquatic comunities,

Severely limits domestic and industrial water use,




Compiling this information to show even the simplest national profile -is
fraught with difficulty. The State Sectior 305(b) reports, required to be
submitted biennially by the States to EPA, are a case in point. These
documents were analyzed for the present report and are summarized, in part, in
Table 1.2. It soon became clear that the degree to which nonpoint source
problems have been identified and summarized varies between States. Thus ,
differences between what the States choose to report make it difficult to
canpare States.

The information contained in this report represents the best information

available at this tie= Several States that reviewed the draft report said
that Table 1.2 did nc: :curately reflect the nonpoint source problem in their
States. The table i« . subsequently been updated by EPA Regional offices;

Regional personnel were asked to review the results of the 305(b) analysis and
add information that might more accurately reflect the nonpoint source problem
in the States in their Region. :

Other individuals wrote to help correct information derived from nationally
summarized data sources such as the Department of Agriculture's Resource
Conservation Act (RCA) Appraisal. These corrections provide further indica-
tion of the inadequacy of existing national data sources. Wisconsin, for
example, informed us that animal waste is a priority nonpoint source of pollu-
tion.  Again, EPA Regional office staff reviewed tables describing State
problems and activities and updated information obtained from basic source
documents. :

COMPARING POINT AND NONPOINT SOURCES
OF POLLUTION IS IMPORTANT TO DECISION-MAKING

Decision-makers are interested in comparing the pollutants generated by point
and nonpoint sources, and in understanding the water quality impacts asso-
ciated with them. The reason for the interest is the need to prioritize
problems in order to achieve the most cost-effective approach for reaching
water quality goals. Comparison of point and nonpoint source pollution is
important for State governments and agencies that must identify _priority
actions,

Several factors make universal comparison of point and nonpoint sources of
pollution difficult. For example, in many instances, point and nonpoint
sources discharge into and affect different water bodies. Other difficulties
of camparison have been discussed earlier. Some of them include differing
flow conditions, uncertain knowledge of transport mechanisms, and techri-al
difficulties in determining whether 2 particular water body is dominat- ~y
point or nonpoint sources of pollution or by natural conditions.

Decision-Making Must Have a Local Basis

R determination of whether specific water quality problems are caused by : int
or nonpoint sources must be based on an assessment of an individual receiving
water body. States need to identify priority water bodies and make determina-
tions of needed control measures for these waters by carefully analyzing water
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’ quality problems and the nature of the watershed. In many cases, controlling

both point and nonpoint sources may be necessary to achieve water quality

- objectives. In other instances, point source discharges may already be con-

trolled to such a degree that it is more cost effective to control pollutant
loads from nonpoint sources. In the Lake Erie Basin, for example, implementa-
tion of point source controls has already resulted in high levels of phos-
phorus removal, and additional increments are now being sought through the
control of agricultural nonpoint sources.

It is difficult to compare the impact of point and nonpoint sources on water
quality at a national level. The Section 305(b) reports fram the States,
mentioned above, indicate that nonpoint sources are more important in some
States than in others. Although States may generalize that nonpoint source
pollution is a greater or lesser problem within their borders, evaluation of
relative importance for the purpose of detemining priority control measures
must be made on the basis of a local evaluation that pinpoints specific
sources of pollutants.

Data Are Appearing that Make Point/Nonpoint

Source Conparisons Possible on a National Leve!l

Resources for the Future (RFF) developed a national water transportion model
of pollutant loadings (as opposed to water quality impacts) fraom point and
nonpoint sources. Comparison of loading data offers information for under-
standing the relative amounts of pollutants generated by point and nonpoint
sources. Of the 16 pollutants analyzed by RFF, 11 are discharged principally
by nonpoint sources and four are discharged principally by point sources.
Table 1.4 displays the relative national percentage of pollutant loadings

generated by point sources and by nonpoint sources for 13 of the pollutants
included in the RFF study.

Nonpoint sources contribute 95% of the average daily loading of sediment
(measured as TSS--total suspended solids) and 90% of the nitrogen loading.
Organic matter (measured as BOD--biological oxygen demand) and phosphorus are
also more likely to be contributed by nonpoint sources (roughly two-thirds are
from nonpoint sources). It is likely that the dominance of nonpoint sources
as sources of nutrients and oxygen-demanding materials is a result of point
source control measures implemented in recent years.[20] In addition, BOD
loadings also reflect natural inputs such as debris fram forests, leaf litter,
etc.

Figure 1.1 shows the State-by-State dominance of point or nonpoint sources for
three pollutants: phosphorus, lead, and copper. Although pollutant loadings
cannot be equated with water quality problems (i.e., the impact of the
pollutant Toad on the particular water body), these figures further support
the possibility that certain States may experience poliution problems that are
daninated by nonpoint sources. Climate, topography, soils, and the nature of
water bodies may all play a role in this tendency. In other States, it is
clear that a mixture of sources is the rule, and tradeoffs between point and
nonpoint sources to achieve water quality goals may be possible. The

]possibﬂity of such tradeoffs, however, can only be evaluated at the local
evel,



TABLE 1.4 POINT AND NONPOINT SOURCE CONTRIBUTIONS OF SPECIFIC POLLUTANTS
(AVERAGE OF STATES' PERCENT CONTRIBUTIONS)*

¥ from Point % from Nonpoint

Pollutant Sources Sources
Chemical Oxygen Demand (COD) 30 70
Total Phosphorus 34 66
Total Kjeldahl Nitrogen 10 90
011 . 30 70
Fecal Coliform 10 %0
Lead 43 Y/
Copper : 59 41
Cadmium 84 16
Chromium 50 50
Zinc 30 70
Arsenic 95 ' 5
Iron : 5 95
Mercury - 98 2

*The data presented in this table represent the averagé of individual
States' percent contributions, based upon average daily loading data
for 50 States and the District of Columbia.

Source: Preliminary data developed by Resources for the Future under
contract with USGS, the National Oceanic and Atmospheric
Administration, and EPA.
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FIGURE 1.1 RELATIVE CONTRIBUTIONS OF POINT AND NONPOINT SOURCE LOADINGS
BY STATE

LEAD

PHOSPHORUS

COPPER

722
A
72522277

:;jur Point source
22723 contribution 70% or more

Nonpoint source
contribution 701 or more

Neither category
contributes 70 I or more

Source: Preliminary data developed by Resources for the Future under contract with USGS, National Oceanic
and Atmospheric Administration, and EPA.
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NONPOINT SOURCES ARE DIFFICULT TO MANAGE

Despite improvements in our knowledge and understanding of nonpoint source
water quality problems, jgaps still exist that complicate their management.
Same aspects regarding ‘'.ae extent and magnitude of the problem remain to be
clarified. These gaps can frustrate “ - control of nonpoint sources.
Economic, 1legal, and institutional* proc .as can further camplicate our
ability to manage nonpoint source pollution.

The First Challe;ge: Defining a
Nonpoint Source Problem

As part of their water quality planning and management programs, States are
identifying and updating the identification of priority water bodies. After
this identification process is complete, the initial challenge faced by the
State water quality manager is to determine whether or not an identified water
quality problem is caused by nonpoint sources. The manager's ability to
define a nonpoint source problem is made more difficult by the following
factors:

e A certain portion of nonpoint source runoff is due to
natural conditions. separating natural Dackground condi-
tions from nonpoint source pollution generated by people is
an essential step toward determining future management
actions.

e It is difficult to segregate the impacts of point and non-
point sources. Both sources may contribute to a use impair-
ment” or a criteria violation. Separating the effects of

each source is a complex technical issue.

e Baseline information is lacking. State water quality
programs have Deen historically gquided by point source
concerns. As a result, both the numerical criteria that
support water quality standards (and establish the levels of
a particular pollutant that support or fail to support
designated uses) and water quality monitoring programs are
designed for the low-flow conditions under which the impact
of point sources is of greatest concern. Use of numerical
water quality criteria may not be appropriate for the
management of nonpoint sources. However, alternative
baseline approaches are lacking and there is a general lack
of monitoring programs oriented toward nonpoint source
controls.

*For purposes of this report, "institutional® refers to the range of public
and private entities that constitute the framework through which nonpoint
source control programs are implemented.
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Other Difficulties

' Nonpoint sources are difficult to manage for various other reasons: physical,

historical, and institutional. First, it is hard to establish cause-and-
effect relationships between many nonpoint sources and particular water
quality problems. Nonpoint sources are by nature diffuse and result fram many
different land management activities within a watershed. In addition,
alterations to the landscape of a given watershed may change the manner and
the amount of water moving through it. Such hydrologic changes add to the
difficulties in pinpointing sources of nonpoint pollutants.

.Second, some streams appear to have been dominated by nonpoint sources for

virtually as long as there are records available. The Missouri River, for
example, has been called "The Big Muddy" throughout much of our nation's
history. The carrying of eroded soil by streams is a natural phenamenon, and
in some cases a reduction of loads from nonpoint sources may result in
increases in naturally generated sediments. A related problem is the fact
that the sediment load within a stream absorbs some of that stream's energy.
The removal of sediment loads will release energy and same streams will seek a
new equilibrium by taking fresh sediment loads from the streambank. [21]

Third, sediments and other pollutants released years ago and stored in water
bodies may continue to act as sources of water contamination. In certain
water bodies, for example, a significant source of sediment may be the sedi-
ment deposited during previous storm events, which is now a part of the stream
bed. This sediment causes continuing water quality problems and complicates

the evaluation of the impact of current activities generating nonpoint source
pollutants.

Finally, management of nonpoint sources is complicated by the fact that
decisions on appropriate management controls must be made on a site-specific
and source-specific basis. Chapter 2 provides extensive discussion of the
nature of these control measures. The complex nature of pollutants generated
by nonpoint sources means that there is no single prescription that will
provide an answer as to what control actions are needed. Site-specific
decisions on control measures are made still more difficult by political
elements. To the degree that decisions on appropriate nonpoint source
controls affect the manner in which individuals manage their lands, ‘these
decisions can be very controversial.

ECONOMIC BENEFITS CAN BE ACHIEVED BY CONTROLLING
NONPOINT SOURCES OF POLLUTION

Significant economic benefits can result from effectively managing nonpoint
sources. These include onsite net benefits to the farmer such as reduced
tillage costs (e.g., from conservation tillage) or increased crop yields
(e.g., from controlling salinity on irrigated croplands). Offsite benefits of
managing nonpoint sources of pollution can be substantial as well and can be
categorized in the following manner: (1) protection of aquatic ecosystems,
(2) enhanced recreational opportunities, (3) protection of water storage and
navigation facilities, (4) protection of commercial fisheries, (5) reduced
flooding, and (6) reduced damage to water conveyance and treatment facilities.



Several recent studies have estimated the offsite economic benefits of

controlling nonpoint sources or the combination of point and nonpoint sources.:

The direct and indirect econamic benefits of maintaining current water quality
and reducing future (1988) eutrophication by controlling nonpoint source
pollution in Dillon Reservoir (located in Summit County, Colorado) are esti-
mated to be substantial.[22] Property values for seasonal residences adjacent
to St. Albans Bay on Lake Champlain in Vermont have been reduced due to the
degradation in water quality caused by both point and nonpoint sources.[23]
It is estimated that significant dredging and spoil disposal costs could be
saved in Michigan as a result of managing cropland erosion.[24]

Results are Possible

The fact that nonpoint sources of pollution are difficult to manage does .ot
mean that control is hopeless. Much has been learned fram research in the
last decade. It is now known which BMPs will work and which will be the most
cost effective under specific conditions. For example, while control of same
nonpoint sources, such as urban runoff, can present technical challenges,
evidence drawn from Federally sponsored demonstration projects indicates that
many types of nonpoint sources of pollution can be controlled cost
effectively. : '

There are State and local programs controlling runoff from agricultural,
silvicultural, construction, and urban areas which are highly effective (see
Chapter 3 for a more complete discussion). EPA, the U.S. Department of
Agriculture (USDA), and others are exploring new management concepts for
nonpoint sources of pollution which are proving to be very cost effective
(e.g., risk sharing, trading of pollution control requirements between point
and nonpoint sources, and conservation tillage). Substantial cost savings can
be obtained by managing nonpoint sources rather than requiring further point
source controls for achievement of water quality goals.

In summary, a great deal more is known today about controlling nonpoint source
pollution than was known a few years ago. While all problems are not yet
solved or even identified, initial steps can be taken by the States to
determine if the management of nonpoint sources are warranted.
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CHAPTER 2

identification of High-Payoff Problem Areas
and Expected Resuits

SKILLFUL TARGETING LEADS
TO HIGH PAYOFF

In the preceding chapter, we discussed in general terms what 1is known
nationally about the water quality problems caused by nonpoint sources, and
some of the difficulties in managing these sources. Chapter 2 describes how
taking a well aimed approach to those problems can lead to high payoff in
water quality improvements. We often use the term "targeting" in this discus-
sion to refer to two camponents: water quality and management. Targeting for
water quality involves identifying the priority water bodies for which the
adoption of a nonpoint source control strategy will yield significant water
quality benefits. Targeting for management means selecting those abatement
activities that will lead to the greatest improvements for the least cost.

Once a priority water body is determined to have a nonpoint-source-related
water quality problem, a most logical amd effective way to address nonpoint
source problems is to devise strategies for control within the confines of the
surrounding watersheds. Then, within watersheds, particular land areas and
activities giving rise to nonpoint source pollution can be identified and
managed for control. Narrowing the focus yet again, decisionmakers must
analyze the feasibility of implementing nonpoint source control measures.
Abatement techniques must be selected that are the most suitable and effective
for locations targeted for action. The institutional framework through which
controls are to be implemented must be 1identified and, in same cases,
designed.

This chapter examines both the water-related component and the management
component of developing a targeted and "high-payoff" approach to managing
nonpoint sources of pollutants. Because all of the decisions in this area are
both site-specific and source-specific, much of. this chapter addresses the
differing nature and impacts of different nonpoint sources, and the kinds of
management practices utilized to achieve water quality improvements.

TARGETING: A NARROWER FOCUS YIELDS RESULTS

The problem of pollution generated by nonpoint sources, when viewed from a
nationwide perspective, can appear overwhelming. The sheer size of the land
area involved, the vast number of activities that are and may contribute to
nonpoint source pollution, and the institutional considerations that come into
play in managing sources and solutions can lead to the feeling that the
nonpoint source pollution problem is too big to address. However, as was
pointed out in Chapter 1, such is not the case. The tools and knowledge for
managing nonpoint source problems do exist. .

What is required is a narrowing of focus on the problem. Recent research has
shown that, for many nonpoint source pollutants and affected water bodies, a



significant percentage of the pollution load and water quality problem comes
from a limited portion of the watershed. Targeting management efforts to
those land areas can clearly pay off. Water quality improvements can be
maximized by implementing the most effective management practices on those key
land areas.

FOUR BASIC ELEMENTS CREATE EFFECTIVE TARGETING

1. Pinpoint those Water Quality Problems in Priority
Water Bodies that Are Caused by Nonpoint Sources

The State water quality agency must first determine in which of its priority
water bodies are water quality problems caused by nonpoint sources. This
determination is the first step in targeting a State's strategy for nonpoint
source control., For a variety of reasons (discussed in Chapter 1), it can be
difficult to determine the extent to which nonpoint sources degrade water
quality, The task is not impossible, but nonpoint-source-related problems
must be identified carefully, Statistical and biological monitoring proce-
dures are under development for evaluating nonpoint source impacts on water
quality, '

2. Rank Priority Water Bodies for -Concentrated Attention

To maximize the effectiveness of limited funds, it will probably be necessary
for States to further narrow their focus on nonpoint source management in this
second step. Two important considerations will be addressed at this point:
the source of pollution (i.e., nonpoint, point, or natural background sources
of pollution) and the need to prevent degradation of those water bodies that
are now clean, but upon which planned land management activities will have an
effect. One important question is whether the water body has the potential
for improvement if nonpoint sources are controlled, or whether other sources
will preclude such improvement. Another important question concerns whether
new activities in a watershed will lead to deterioration of water quality if
not managed properly.

States use a variety of approaches to establish priorities among problem
water bodies. In general, the approaches chosen reflect a State's view not
only of critical water values and public trust concerns, but also of how
practicable available solutions may be in addressing the nonpoint sougce
problem. For example, the State of I1linois establishes priorities for the
control of nonpoint sources by assessing where the affected water resource is
being used and where there is a public trust concern, The highest priorities
for nonpoint source management are lakes that provide water supplies and
recreational opportuniti:, Wiscons:-'s water quality priorities are oriented
toward the protection o¢ cold-water ‘sheries and lakes used for recreation.
Its extensive nonpoint <curce water pollution abatement program identifies
priority projects on a -2tershed basis--the natural hydrologic area within
which nonpoint source pr- .iems occur--and then identifies priority management
areas within the watershed--areas within the watershed containing the most
significant sources.
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3. ldentify the Key Nonpoint Sources and Activities

A variety of land-use activities may be taiing place within a given watershed.
Any one of these may contribute to a water quality problem. A key step in
targeting appropriate nonpoint source controls is the identification of the
critical land-use activities that are the source of the water quality problem,.

4. Choose Best Management Practices

Either explicitly or implicitly, virtually every State with a nonpoint source
control progran further targets its efforts by emphasizing the implementation
of the most cost-effective "best management practices” (BMPs) available to
control a specific source. BMPs are those methods, measures, or practices
designed to prevent or reduce pollution. They include, but are not limited
to, structural and nonstructural controls and operation and maintenance proce-
dures. They are often used in varying combinations to prevent or control
pollution from a given nonpoint source. One example of a BMP for pollutants
generated by agricultural practices might be management of fertilizer appli-
cation to ensure that no more fertilizer is applied than is absolutely
necessary.

In practice, the targeting of reasonably available BMPs sometimes affects the
selection of priority water bodies. For example, although water quality
problems caused by acid drainage from abandoned mines present some of the most
severe problems in a number of States, high cost and feasibility of technology
have limited the BMPs for their control. Thus, these problems often do not
receive high priority: energy and money are being directed toward problems
that have more straightforward solutions,

THE SELECTION OF BEST MANAGEMENT
PRACTICES INVOLVES KEY CHOICES

The basic approach taken by the Clean Water Act for managing point sources--
that is, the application of uniform technological controls to classes of
dischargers--is not appropriate for the management of nonpoint sources.
Flexible, site-specific, and source-specific decision-making is the key to
effective control of nonpoint sources.

Any given category of nonpoint sources of pollution--agriculture, silvicul-
ture, construction, etc.--is composed of a variety of sources. Many different
activities are associated with each type of nonpoint source. In the agricul-
tural category, for example, animal waste pollution can come from small,
confined animal feeding areas; barnyards; application of animal waste to
fields as fertilizer; or animal grazing activities. The first “site-specific"
question to ask is: "What are the major nonpoint sources affecting the water
body?" For any source within a particular category, a variety of BMPs may be
available. The selection of the appropriate BMP or system of BMPs for any one
site will deperd upon a variety of factors, including:

e Environmental Censiderations--Climate, nature of the water
body, nature of the aquifer and surrounding strata (if
ground water is involved);
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e Lland Considerations--Soils, slopes, permeability of soils,
depth to ground water;

o Effectiveness--The portion of the pollutants of concern that
can De expected to be effectively managed by the selected
practice;

e Economic Considerations--Cost of the ®MP, short-term and
tong-term benefits and costs to the landowner, size and
nature of the land holding (and associated benef1ts and cost
considerations), and cost effectiveness with respect to
achieving water quality goals. (In this discussion, cost
effectiveness means the consideration of alternative
approaches and selection of least-cost approach to
control or mitigate nonpoint : pollution.); and

e Implementation Considerations--Acceptability of the
practice, need for training and education, need for
incentives, etc.

Effective nonpoint source control programs select BMPs that are designed to
meet specific watershed and site-specific needs, rather than applying a single
BMP to all “"similar" nonpoint sources.,

TIMING AFFECTS IMPLEMENTATION OF BMPS

The implementation of BMPs takes time. The amount of time needed _to implement
control strategies depends upon the nature of the BMP. Even the simplest
BMPs--such as changing crop rotations to reduce sediment loads--require
reaching individuals with education and training. Some BMPs may require the
phasing out of old equipment and the purchase of new. The speed with which
this takes place depends upon a number of econamic considerations.

Other timing issues include the amount of time needed for adoption of regula-
tory and/or cost-sharing programs. In urban areas, for example, it may be
necessary to develop and adopt construction erosion and stormwater management
ordinances, a process that may be quite time consuming.

~ TARGETING STRATEGIES: A SUMMARY

Targeting as a means of achieving relatively high-payoff returns on nonpoint
source control efforts relies upon highly flexible approaches at the State and
local levels. It requires both the willingness and the capability:

o To identify specific areas where nonpoint sources are

clearly the cause of water quality problems, either alone or
in combination with point sources;

o To establish clear priorities for water bodies and stream
segments with demonstrated water quality problems; and
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e To identify site-speéific BMPs or systems of BMPs that will
provide the most pollution abatement at the least cost and
have the greatest 1ikelihood of being implemented.

Such an approach makes it possible to focus resources upon the worst and/or
most solvable problems first. 0f course, targeting is also likely to
highlight certain unwelcame realities: for example, the conclusion that” some
severe water quality problems caused by nonpoint sources currently have no
atceptable BMPs that can reasonably be implemented at the State or local
Tevels. A number of States do not target water quality problems due to acid
mine drainage because of the lack of practicably available solutions to these
problems.

Although general identification of nonpoint sources and associated problems
can be accomplished at a national level, the targeting of critical areas and
practices must be based upon more detailed analysis and evaluation done at the
Regional and State levels. Those specific water bodies that have been brought
to public attention for nonpoint source control (e.g., the Chesapeake Bay and

Lake Erie) achieved this status only after extensive field study and regional
identification as a high priority water body.
INTRODUCTION TO THE NONPOINT SOURCE CATEGORIES
The discussions that follow address five nonpoint source categories:
e Agriculture
e Silviculture
® Mining
e Construction, and

e Urban Runoff.

The kinds of problems caused by each activity are described, as are some of
the considerations involved in selecting BMPs for their control. Although it
is clear that the targeting of land areas and priority water bodies for
control of pollutants mobilized via nonpoint sources must take place at a very
localized level, policymakers must have a good grasp of the source-specific
concepts related to such targeting.
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AGRICULTURAL NONPOINT SOURCES

" NATURE OF THE PROBLEM

Agriculture: The Most Pervasive Cause of
onpoint Source Water Quality Problems

As is the case with most types of nonpoint source pollution, the nature and
extent of the agricultural nonpoint source problem is directly related to the
way in which the land is used. . The agricultural sector generally manages land
resources very intensively. Row cropping, for example, usually involves not
only a good deal of land disruption, but also the application of chemicals
such as fertilizers and pesticides. About 63% of the non-Federal land in the
United States is used for agricultural purposes, including crop and livestock
production.[1] It is not surprising, therefore, that agricultural activities
constitute the most pervasive cause of water quality problems from nonpoint
sources, Indeed, it is considered the most serious cause in most of the EPA
Regions.l2] National studies suggest that agricultural nonpoint source

- pollution adversely affects portions of over two-thirds of the nation's river

basins.l3]

Nonpoint source pollution from agriculture actually has several different
sources with different associated impacts. These sources are:

o Nonirrigated croplands, both row (e.g., corn and soybeans)
and field (e.qg., wheat),

e Irrigated croplands,
® Animal production on rangeland and pastureland, and ‘
® Livestock facilities.

This range of sources indicates that the agricultural nonpoint source problem
is not only pervasive, but also multifaceted. The primary pollutants from
nonirrigated cropland are sediment, nutrients, and pesticides. While irri-
gated farming is a source of these pollutants, too, it is also the major
agricultural source of polluting salts and other minerals. Runoff from barp-
yards and feedlots primarily contributes nutrients, organic matter, ammonia,
fecal. bacteria, and other microorganisms to receiving water bodies. Over-
grazing of rangelands and pasturelands often contributes sediment and nutrient
pollution through runoff. The related surface disruption and reduction in
natural cover increases the erodibility of these lands. Livestock grazing
freely along streambanks compact and damage them, thus increasing erosion and
sedimentation problems, Livestock wastes also contribute to stream pollution.

Sediment from Cropland is a Major Potential Cause of Water Pollution

The most obvious cause of surface water contamination from cropland is
sediment, which is carried off eroding lands via rainfall, snowmelt, or heavy
wind, Research suggests that 25 to 40% of the soil that runs off a field
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reaches a water body.l4] Because of this disparity between gross erosion and.

sediment delivery, calculated erosion rates may not be directly correlated
with water quality problems. A look at erosion rates, however, gives a reta-

tive indication of the parts of the country most likely to have sediment
problems.

The National Resource Inventories conducted by USDA in 1977 (to be updated in
1984) indicated that most of the 413 million cropland acres are eroding at an
annual rate of 5 tons per acre or less. However, about 68 million acres are
losing 5 to 14 tons per acre per year, and 26 million acres have erosion rates
exceeding 14 tons.fA] As a result, it has been estimated that 10% of the
nation's cropland is responsible for 54% of all U.S. soil loss due to sheet
and rill erosion.[6] Figure 2.1 provides, for each of the nation's <rop
production regions, the percentage of cropland eroding at levels exceedir- §
tons per acre per year, The actual potential for sediment delivery depends
upon a site's soil characteristics, slope, climate, and proximity to surface
waters. The pollution generated is also directly related to crop type,
tillage practice, and other factors tied to management techniques. For
instance, wheat cultivation generally produces less erosion than row cropping.

FIGURE 2.1 PERCENTAGE OF CROPLAND ON WHICH
THE RATE OF SHEET AND RILL EROSION
EXCEEDS THE SOIL LOSS TOLERANCE LEVEL (1977)

Mountain

Southern
Plains

25.0

Sources: Sandra S. Batie and Robert G. Healy, editors, The Future of American

Agriculture as a Strateqic Resource, The Conservation Foundation,
1980, p. 90.

Unpublished data from EPA, Water Pianning Division.



- The potential water quality impacts caused by sediment are numerous. Sedimen-

tatifon directly affects aquatic habitat and spawning areas and indirectly
affects temperature and turbidity. In addition, chemicals attached to the

"sediment--such as pesticides and nutrients--cause other water quality

problems.

Additional Problems are Caused by Nutrients, Pesticides, and Salts

Many nutrients ultimately delivered to surface and ground water result from
the excessive application of fertilizers or manure to cropland. These addi-
tives contain nitrogen, phosphorus, and potassium, Nitrogen and phosphorus
are the major contributors to the accelerated eutrophication of water bodies,
and the former may cause high nitrate levels in ground water.  Cropland,
pastureland, and rangeland contribute over 6.8 million tons of nitrogen and
2.6 million tons of phosphorus to U.S. surface waters each year, accounting
for 68% of the total loads of these pollutants.f7] The Corn Belt (J1linois,
Indiana, lowa, Missouri, and Ohio) uses 39% of the nation's phosphorus
fertilizer and 32% of its nitrogen fertilizer.l8]

Pesticides are usually present in streams, rivers, and lakes at quite low
concentrations. DNelivery of pesticides to water bodies varies, depending on
crop adsorption rates, the propensity of the chemical toward water or
sediment-attached transport, rainfall, slope, soil type, and the proximity of
the land to a waterway. Over time, pesticide delivery averages only about 5%
of total pesticides applied; however, when more than an inch of rainfall
occurs within one week of pesticide application, delivery rates increase
substantially and may result in fish kills,r9]

The characteristics of pesticides used in agricultural production have under-
gone changes in recent years, tending to reduce environmental impacts. Also,
application requirements mandated by EPA regulations are designed to minimize
problems. Newer pesticides are less persistent in the environment and there-
fore have fewer long-term impacts, but these pesticides are also more likely
to be water soluble.[101 Thus, water (rather than sediment) is the vehicle by
which these chemicals enter water bodies. While sediment control measures
also control runoff water, concern remains as to whether they provide adequate
protection., In addition, toxic water-soluble chemicals in pesticides may be
more biologically available when freely waterborne than they are when bound to
sediment. Thus, they may cause acute short-term surface water impacts and
eventually have serious effects on ground water resources through percolation.

Herbicides are the most caommonly used pesticides., In 1980, farmers used 445
million pounds of herbicides, and 306 million pounds of insecticides. Total
agricultural use of pesticides in 1980 is estimated at 846 million pounds--72%
of the total national consumptionf11), and this usage continues to increase.
Projections made in 1979 indicate that by 1985 annual use will reach 2.5
billion pounds.f12] Figure 2.2 provides an illustration of the growth in
American pesticide use. : :



While irrigated farming, too, is a source of sediment, nutrients, and pesEi-

cides, it also causes special agricultural pollution problems. Salts and’

other minerals are carried to water courses by irrigation return flows and to
ground water resources by percolation through soil and rock layers. The Soil
Conservation Service (SCS) estimates that half of the 90 to 100 million tons
of salt delivered annually to streams is fram agriculture.[13] This can make
a significant contribution to salinity downstream, which affects aquatic
habitat and downstream water users at great cost.

Table 2.1 indicates those States for which control of specific agricultural
nonpoint source pollutants is a high priority.

FIGURE 2.2 UNITED STATES PESTICIDE USAGE:
TOTAL AND ESTIMATED AGRICULTURAL SECTOR SHARE (1964-1980)

1200

o+

[ =
w

Agricuiture

A
= [
- ’ -
= = B -~
-~ o~ » -
p— - ) o oA
- - - -~ P4
2 B B H B B
A H H B H H E
A - P4 A P4 P4 - z
a - -~ - 4 »~ - - Z
g 2 HEHEEEE BaE
> 300 E - » DA 1 ‘ ’ = -
- > 1 > ~ B~ ; -] - -
: s B EEEHEE GallAE
Q “ >~ P P A - - 4 > - > »
u < -1 2 Hd B3 B B B EeEREREE
2 A 1 0 Hd H H B FaeFrECERER O
© e - B~ . <ENZ Bz <INz - B i- R- <
por] 7 5 B . - - - B~z R~ B2 RS
- A A A : - b~ - - o~ - - - A > >
= . - - A %> > - >~ - - o Bo” A4 - o
3 2 A 80 H H B8 B8 BB rBCRCE B ERER &
- - - - - 4 > > > > - 3 - >
= 0 B B Fad A ERERERCE R CE R AR PR A
d B B HEBafCarBREBE A B AR AR R A
400 - o - «» N - > - -~ - - -~ 4 » ] > - -
A U H A - B B~ B~ R~ 3~Z 1= -
] - - - - - % > > > B o R - - - =
~ER-N-"0- RZ RZ RZ B2 072 R=- 27 RZ A2 27 A2 R B>
> - - A - A % % = > B> > B B R A -
- - - 1 4 A 3 - - > o N Bv” B A -
- 4 - -~ - 4 [ > - - > - P4 4 [
> K B B B B~ R~2 > B> B> - B=- R~ R~
E- - Iz i IZ1E1IZ1Z1Z1Z1Z212100
[ ] [ ] [ ” [ ] % N 72 7 4B 76 Y/ ] ”» 80
P~
=Z .|

Source: Nonpoint Source Runoff: Information Transfer System, EPA, Office
of Water, July 1983, p.2./.

Rangeland and Pastureland Contribute to the Problem

Rangeland and pastureland, although usually not used as intensively as crop-
land, can -:»tribute significant amounts of sediment and nutrients to water
bodies, esy::ially where overgrazing is taking place. Sheet and rill erosion
is known to exceed 3 tons per acre per year in some rangeland in western and
southern States. Wind erosion in New Mexico and Texas exceeds 2 tons per acre
per year.[18) Shallow soils (themselves often the result of erosion) and
insufficient plant cover are among the factors that contribute most frequently
to erosion., Erosion rates are thus closely correlated to the condition of the
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reflect information in the two documents used as the basis for this table, and the priority problems
identified in thec, High priority problems are denoted by " @ *.

Sources:

1. Implementation Status of State 208 Agricultural Programs, Draft, EPA, Water Planning Division, September 1980,
Appendix A.

2. RCA Potential Problem Area 1] Water Quality: Problem Statement and Objective Determination, USDA, July 1979,
pp. 65-6/.

3. Unpublished information from EPA Regional personnel.
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lands. Management bractices that maintain or improve the condition of range-
and pastureland can therefore significantly reduce the erodibility of these

The rates of sheet and rill erosion are slightly lower on pastureland than on
rangelands. Rangeland and pastureland erosion is a problem in many Midwest
and mid-Atlantic States and in Arkansas, Colorado, and New Mexico.[15] In
addition, animal production on rangeland and pastureland results in runoff of
e]m'imal wastes, which can seriously deplete dissolved oxygen in streams and
akes. :

Livestock on American farms and ranches produce roughly 1.8 billion metric
tons of wet manure each year. These solids contain about 7 million metric
tons of nitrogen, 1.7 million metric tons of phosphorus, and 318 million
metric tons of potassium.[16] This is a widely dispersed problem nationally,
with sources scattered throughout agricultural areas. Runoff from more
contained livestock areas (e.g., fran feedlots and barnyards) contributes a
great amount of nutrierts, organic matter, ammonia, fecal bacteria, and other
microorganisms that po! .:e receiving water bodies. The National Pollutant
Discharge Elimination ij;stem (NPDES) permit program regulates only the
concentrated feedlots which are large operations; it is the small operations
that are of concern for nonpoint source management. In addition, NPDES
permits regulate only the actual animal feedlot, not the disposal or land
application of animal waste. Thus, the disposal of animal waste from all
feedlots is of concern to nonpoint source managers.

Table 2.2 summarizes in general terms the distribution of agricultural
nonpoint problems across the nation.

TABLE 2.2 GENERAL DISTRIBUTION OF AGRICULTURAL NONPOINT SOURCE PROBLEMS

Agricu]tural Activity Location of Problem Areas

Cropland Widespread, but worst problems are in Delta
States, Southeast, Corn Belt, and in Appalachia.

Rangeland Problems occur in the western half of the U.S.
Wind erosion mostly in New Mexico and Texas.

Pastureland Sheet and rill erosion is worst in the Midwest
and mid-Atlantic States.

Irrigated Cropland A problem primarily in the West. The effects of
recer~ increases in irrigation in the Southeast
have st been docume-~ed. Sediment from
irri; .ed croplands 1s a problem in the
- Northwest.

Livestock Facilities Widespread across U.S., highest concentration in
the Midwest.
L




Socioeconomic Forces Affect the Agricultural

_, 3

Nonpoint Source Problem

Agricultural activities are changing in ways that are important to the
management of nonpoint source problems. Econamic trends have resulted in:

o Conversion of pastureland, rangeland, and forest land to
cropland, which generates more profit, and

e Shifts from field to row cropping (e.g., from wheat to
corn),

American farmers farmed 57 million more acres in 1980 than they did a decade
earlier, an increase of nearly 20%.[17] In the Northern Plains States, the
proportion of row crop acreage between 1974 and 1980 increased from 23% to
32%.[18]

Both of these trends are leading to increased total soil erosion and a growing
amount of sediment and other pollutants. A recent study of increasing crop
acreage in Georgia found that, compared to erosion rates on the pasture and
rangelands prior to conversion, crop production increased the sediment yield
by between 18 and 35 times.f19] Dramatic increases in phosphorus, nitrogen,
and pesticides in runoff were also reported. Research has also shown that row
cropping produces significantly more sediment than non-row cropping because
row crops provide less natural cover to shield the soil fram erosion-causing
rainfall, ' :

Another important trend is the consolidation of small farms into much larger
ones, often absentee-owned and/or corporate-held. Recent research on the
adoption of conservation tillage practices in an lowa watershed found that the
probability of adoption was inversely related to the size of the farm opera-
tion.f201 This suggests that the trend in increasing farm size will present
difficulties for voluntary programs promoting the adoption of conservation
tillage. The same study also found, however, that increases in energy prices
have the effect of increasing conservation tillage adoption rates, even with-
out encouragement from nonpoint source pollution policies.[21]

BEST MANAGEMENT PRACTICES FOR AGRICULTURE

The diversity of agricultural activities that result in nonpoint source pollu-
tion requires a variety of control techniques. Table A.1 in Appendix A
provides an example of some agricultural BMPs, their costs, and their effec-
tiveness. Same of these may provide immediate benefits to the farmers who
adopt them, as well as to the downstream water users and society at large.
For example, careful attention to the frequency and timing of fertilizer and
pesticide use may act to reduce both the amount of these chemicals entering
water bodies and the costs to farmers in terms of the amount of chemicals
purchased. Management of quantity and timing of irrigation water can cut down
both the runoff of salts and the costs to farmers of irrigation water.[22] As
another example, in the mid-South some farmers are moving toward double
cropping of winter wheat and no-till- soybeans, This BMP provides almost
continuous soil cover and an additional crop for the farmer.[23]



Other control techniques may yield a benefit to the farmer, but short-term

costs, in some instances, may interfere with the farmer's ability to adopt
these practices, Conservation tillage practices are a series of practices
that retain crop residues on the land to reduce runoff of sediment. These
practices are considered to be very effective and of direct benefit to
farmers, but may require specialized equipment and additional costs.

Finally, a number of agriculturally related water quality problems can only be
addressed by BMPs beyond the economic self-interest or means of the farmer.
For example, reduction of some severe erosion problems may require terracing--
a costly technique that breaks up a long slope into a series of shorter ones
and reduces erosion by interrupting downhill water flow. Control of animal
waste problems may require the fencing of streambanks to keep out animals.

SUMMARY: REDUCTION OF AGRICULTURAL
NONPOINT SOURCE PROBLEMS IS ACHIEVABLE

Although agriculture presents the most pervasive nonpoint source pollution
problems, the BMPs available for addressing agricultural nonpoint sources are
generally well known. In addition, many--but not all--of the problems in this
nonpoint source category can be ameliorated by adoption of BMPs within the
economic self-interest of the landowner or farmer. In fact, management
practices designed to stop erosion--and the movement of soil and associated
pollutants from the land--may increase the long-term productivity of the land.

Substantial achievements in water quality can be made by targeting resources,
education, and training programs to the land areas and activities that are the
source of agriculturally generated pollution problems. Effective delivery
systems for many of these programs are already in place as a result of the
excellent outreach agencies developed by the USDA. The Experimental Rural
Clean wWater Program, for example, has demonstrated the effectiveness of
targeting and training in a number of watersheds throughout the country (see
Chapter 3). Barriers to widespread adoption of agricultural BMPs, in general,
are not technical. These barriers include: educational ones (farmers lack
knowledge about BMPs); economic ones (adoption of certain BMPs is beyond the
farmer's econamic interest):; and programmatic ones (programs that specifically
address nonpoint sources and that provide technical and financial assistance
and/or an appropriate regulatory framework are often lacking at the State and
local levels).

)
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SILVICUWLTURAL NONPOINT SOURCES

NATURE OF THE PROBLEM

The smaller areal extent of forest management activities, less intensive site
preparation, infrequent harvest, and lower frequency of pesticide and nutrient
applications in a given year all result in silviculture generating a smaller
volune of total nonpoint source pollutants than agriculture nationwide, [24]
However, 38 States addressed forestry impacts in their water quality manage-
ment plans, and silvicultural management activities can generate major local-
ized nonpoint source pollution problems. :

One factor in understanding the nature of the silvicultural nonpoint problem
is the frequency with which land disturbance takes place and the nature of
that disturbance. The time intervals at which forests are cut is an important
factor in the potential for nonpoint source pollution. Rotation periods vary
from 20 to more than 100 years for different species of trees. Thus, harvest
sites in the pulp and paper producing areas with shorter (20-year) cutting
cycles have more frequent opportunities for contributing nonpoint source
pollution.

Silvicultural activities are actually comprised of a number of different
operations, each of which has a different potential for nonpoint source
pollution. These activities include road building, pesticide and herbicide
application, harvesting and logging operations, removal of trees from the
harvesting site, and preparation of the site for revegetation. Poorly planned
road building and poorly managed site preparation activities offer the
greatest potential for pollution impacts. The likelihood of such impacts is
dependent upon such factors as road design, extent of soil disturbance, and
time required wntil cover is reestablished (generally 2 to 5 years, and, in

- certain terrains substantially longer).

A mature forest may experience extremely low soil erosion rates when undis-
turbed by the activities of people (0.5 tons per acre per year or less).
While average erosion rates from carefully managed logging activities may be
fairly low (less than an additional ton per acre) erosion rates from 10 to 15
tons per acre per year are not uncommon. Losses due to intensive site prepa-

Egtions(prepar'ing soil for replanting) can exceed 100 tons per acre per year.
5, 26]

Nonpoint source impacts on water quality from silviculture depend on the
characteristics of the forest land (e.g., soil type and slope), on climatic

conditions, and on the type of forest practices and the care with which they

are undertaken, As is the case with agriculture, sediment is the major
pollutant by volume and, as was discussed more fully under "Agricultural
Nonpoint Sources,* the soil type, slope, and climate markedly alter the rates
of erosion and sediment delivery to water courses. Although fertilizers and
pesticides have been dincreasingly used in silviculture, they are typically
applied only once or twice during a 20- to 35-year period, as compared to
annual agricultural applications.[27] '



In addition, there is evidence that forest chemical application results in-

1ittle water degradation because chemicals are sprayed relatively infrequently
in comparison to agricultural applications, and delivery rates to water bodies

are low.[28] In years for which data are available, less than 1% of forest®

lands ‘received chemical treatment nationally.[29] However, there is stil]
concern about water quality where chemicals are aerially sprayed near the
water course. In heavily drained watersheds, avoidance of water courses may
be particularly difficult.[30] Thus, while the contribution of chemicals to
- lakes and streams is less frequently a problem for silviculture than agricul-
t_:ur:, serious pollution problems can result at the local level in certain
instances.

Other water quality problems associated with forestry practices include slash
or debris framn for:st operations that contribute organic matter to water
bodies and water temperature alterations resulting from removal of the
vegetation that shades water bodies. :

The significance of nonpoint source pollution from silviculture goes beyond
the total pollutant load contributed by this source. Forested watersheds
often have the nation's highest quality waters. These areas are the source of
many municipal water supplies and are prized for cold-water fisheries, aesthe-
tics, and other values.[31] Thus, maintenance and enhancement of these waters
is a major goal.

When not prope. .y planned, constructed, and maintained, roads, drainage
ditches, and road cuts expose soil to erosion for long periods of time.
Evidence suggests that as much as 60% of sediment generation comes from
roads.[32] Improper road location and construction on less stable slopes can
also cause landslides with accompanying erosion and sediment delivery.[33]
Heavy equipment crossing streams without benefit of culverts or bridges can
cause a loss of stream channel integrity and, in certain instances, increase
stream erosion.[34]

As with agriculture, there are regionz variations in the types of nonpoint
source water quality problems caused by silviculture. In the Northwest, some
of silviculture's effects on water quaiity can be severe. Characteristics

1ike steep slopes, unstable and immature soils, and high rainfall can lead to-

significant silviculture-related problems.[35] The.Northeast is characterized
by the production of hardwood timber usually managed on an uneven-aged silvi-
cultural system designed to regenerate the more valuable tree species. The
terrain is relatively gentle, but new road construction will affect water
quality unless precautions are taken. Disturbance from site preparation is
-the major issue in the South -ast, where softwoods harvested for pulp ard paper
are grown with shorter rotat:ons.[36] The fewest problems are experienced in
the Great Lakes States, where flat terrain and rapid revegetation assist in
reducing the effects of site disturbance.[37]

Sane general tremds are also discernadle between Regions. In the Northwest,
the level of pollutior from timber oper :ions may not increase as much as in
other areas because of depletion of °‘old growth* timber inventories and
reliance on existing access roads to harvest second and third growth stands.
Expanded activity is expected in the Southeast.[38] As silvicultural activi-
ties intensify, there will be greater use of nonindustrial land, and more land
is likely to be put into intensive production. Figure 2.3 shows the amount of
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FIGURE 2.3 DISTRIBUTION OF COMMERCIAL FOREST LAND BY REGION

(JANUARY 1, 1977}
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FIGURE 2.4 OWNERSHIP OF COMMERCIAL FOREST LAND BY REGION (JANUARY 1, 1977)
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commercial forest land in major timber ?rowing regions. Figure 2.4 shows the
percentages of ownership of commercial forest land in each region of the
country. .

The future demand for forest and timber products is subject to debate. Recent
estimates by the U.S. Forest Service predict an increase in demand of 32% by
2030.(39) Industry representatives are less optimistic and characterize
growth potential as more moderate than Forest Service estimates.[40]

SILVICULTURAL BEST MANAGEMENT PRACTICES

As is the case with other nonpoint sources, no one mitigation approach is
appropriate for controlling all the sediment and other pollutants associated
with silvicultural operations. Among the individual site characteristics that
determine the effectiveness of a particular practice or combination of prac-
tices are slope, aspect, hydrology, elevation, weather patterns for rain and
snow, ard geolagical stability. Each site requires a combination of tech-
niques best tailored to its particular characteristics.[41] The types of BMPs
that are 1ikely to prove effective include:

o Better pre-harvest planning;
o Better planned and constructed roads;

e Less soil-disturbing techniques for harve'sting, storage, and
hauling procedures;

o Less intensive site preparation;

e New logging techniques (balloon, high-lead, etc.);

o Revegetation and closing of roads after use; and

o Careful application of fertilizers anmd pesticides.[42]

Although the evidence is incomplete, less intensive site preparation may be
beneficial at certain locations. Practices such as chopping (using a bladed
roller), instead of shearing and windrowing, are not only less costly and less
disturbing, but possibly may increase timber yields through soil conservation.
Studies show that less intensive site preparation can actually decrease costs
up to $100 to $400 per acre and increase timber yields.[43]

Economies of scale may be problematic for small tracts. On smaller acreages,
it may be difficult to justify use of certain equipment that could reduce
nonpoint source impacts. Good information on the sizes, types, and regional
distribution of forest land holdings is limited, anmd would be wuseful in
identifying regionally appropriate BMPs and in estimating resource needs for
various types of program efforts. Table A.2 in Appendix A shows some examples
of silvicultural BMPs. :



It is estimated that there are over 4 million private owners of forest land.
As detailed in Figure 2.4, 8% of all commercial forest land is held by

* private owners. Seventy-three percent of this is estimated to be in holdings

of 500 acres or less, with an average size of about 70 acres.[44)

SUMMARY: METHODS FOR ADDRESSING SILVICULTURAL
NONPOINT SOURCES ARE WELL UNDERST00D

Although silvicultural activities do not appear to cause nonpoint source
pollution problems as pervasive as those caused by agriculture, or as severe
as those related to mining, they can still lead to localized water quality
problems in places where they are not well managed. Water quality impacts
associated with excessive erosion can cause use impairment. The main nonpoint
source pollutants from silvicultural activities are sediment, chemicals (from
pesticides and herbicides), and organic debris. Principal sources are roads,
logging activities, preparation of sites for revegetation, and aerial spraying
of pesticides. Management practices to control these pollutants are well
known and well understood. Major implementation concerns are institutional in
nature.

As in agriculture, adoption of some BMPs will be both within the means and
sel f-interest of the owner or operator. For example, proper construction of
logging roads intended for long-term use may lower operation and maintenance
costs. In many instances, however, adoption of BMPs will not be in the
economic self-interest of the operator. Needs for specialized equipment may
put same BMPs beyond the means of the small landowner or operator. Finally,
certain BMPs may be unattractive because they result in lost timber sales
(e.g., streambank management zones that leave a buffer strip in both sides of
the stream).

As we will see in Chapter 3, in cases where the self-interest of the landowner
or operator has not been enough to cause adoption of BMPs, many States have
effectively encouraged compliance with regulatory or quasi-regulatory pro-
grams. In other States, educational and training programs are used.



MINING NONPOINT SOURCES

NATURE OF THE PROBLEM

Mining cannot be viewed as a homogeneous source of nonpoint pollution. Many
different minerals are mined, each with its own set of nonpoint source
problems. Coal and metal mining are the sources discussed here, because both

are associated with serious water quality problems in large geographic
reg ions.

For the purposes of this discussion, nonpoint sources of pollution from mining
operations are considered to be those sources that are not designated as
*point" sources. Mining nonpoint sources include discharge from inactive
mining operations, as well as runoff from inactive road networks and old
tailings and spoil piles. Although active mine’ sites may pose water quality
problems, these are considered to be point source problems and are regulated
under State and Federal National Pollutant Discharge Elimination System
(NPDES) permits. In addition, the Surface Mining Control and Reclamation Act
(SMCRA) of 1977 includes requirements for collection of runoff from active
coal mines and treatment of such runoff to meet point source discharge
requirements¥, '

The main nonpoint source problems at mining sites are:

® Runoff of sediment from haul roads at both active and
inactive mine sites;

e Drainage of pollutants inciuding acid, sediment, salts, and
metals fram inactive mines; and

e Drainage and leachate containing acid, metals, and sediment

fran the spoil and tailings piles generated both by active
and inactive mines.

Sediments, Acids, and Heavy Metals Are the Pollutants -

- of Concern from Mining Nonpoint Sources

Although mining is not as widespread as agriculture, the water quality effects
resulting from mining are normally much more harmful. Sedimentation rates
from mining can be extraordinarily high. Furthermore, whole streams may be
biologically dead as a result of acid mine drainage. Other pollutants with
potentially serious effect§ include heavy metals and radioactive materials.

*Active coal mining sites and associated haul roads may continue to cause
runoff-related water quality problems if, although required by law, all
runoff is not collected and treated due to delays or technical problems in
implementing SMCRA or NPNES requirements. These problems are not addressed

in this report because the regulatory mechanisms are those associated with
point source controls.



For mining, as for agriculture and silviculture, erosion and delivery of the :

" resulting sediment to surface waters is a recurring problem. Because mining

operations expose large areas of soil and rock to the elements, the erosion.

potential is great. Erosion and sedimentation are associated with almost
every abandoned surface coal mine.[45] Haul roads are a significant source of
sediment at both active and abandoned mining sites. In Kentucky, for example,
erosion from abandoned coal roads, which average 65 feet wide, has been
measured at between 2,000 and 4,000 tons per mile per year, depending on soil
type.[46] Spoil and tailings piles are also easily eroded and contribute to
sediment loadings. Most mineral extraction involves grinding the ore down to
200 to 300 mesh size; thus, mill tailings usually consist of fine dust in the
50 to 74 micron range that is easily eroded by water and wind processes and
transported directly or indirectly into water courses.[47] -

Other pollutants associated with mining operations can have even more serious
water quality impacts than those associated with sediment. Acid drainage, for
example, is associated with runoff fran surface coal mines and drainage from
deep coal mines[48] and a variety of noncoal mines, as well as runoff from
spoil and tailings piles. Acid drainage resuits when sulfide-containing
materials are disturbed and exposed to oxygen in the presence of water.[49]
Acid water can devastate stream populations. Highly acidic water inhibits
fish spawning, enhances the availability of toxic metals, and is an unsuitable
habitat for many of the organisms upon which fish and other aquatic species
depend.

Desirable metals such as gold, silver, copper, and vanadium are often found in
conjunction with unrecoverable quantities of heavy metals, such as lead,
arsenic, zinc, cadmium, mercury, and cobalt. When the desir> ‘e metals are
separated from these heavy metals, the resulting waste piles :.r~e subject to
ergsion and acid leaching with subsequent delivery of waste metals to surface
waters.

Mining activities can degrade ground water as well. Mine shafts and prospect-
ing wells driven into underground strata provide pathways for contamination of
aquifers that were previously protected by impermeable layers of rock and
s0il.[50] The destruction of geologic formations and the impact of precipi-
tation on mine shafts releases minerals into ground water from both the
bedrock and the mine shaft. Although mining has frequently been reported to
cause water guantitx problems by lowering water tables, the extent of ground
water pollution impacts from mining is unknown.

Table 2.3 shows the amount of land disturbed by surface mining activities in
1977. Altrough this does not present a full picture of mining-related
activities, it does give an indication of the distribution of surface mining
problems.

Nonpoint Source Impacts from Metal Mines
Occur in the West

Water quality problems :ssociated with mining are found in many parts of the
country. In the West, w.-er quality impacts fram metal and uranium mining are
more serious than those ‘rom other types of mining. Although a great deal of
coal mining is taking place, much of it began recently and is subject to NPDES

o
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TABLE 2.3 ACRES OF LAND DISTURBED BY SURFACE MINING (JULY 1, 1977)*

Land Needimy Reclamstion Lend Mot Tots) Lang
Need ing Disturbed
Reclamation not required by any law Reclamstion required by low Reclamation
Sand ang Other Mined Sand ang Other Mined

State Coal Wines Gravel Aress Coal Mines Sravel Aress

s 72,292 16,61 19,929 34,807 5,498 §,252 85,873 241,062
Age 2,100 4,300 4,000 () [ ° 4,000 15,000
Alee ann 6,400 60,900 0 0 0 121,800 189,500
AR 5,623 21,41) 11,479 2,859 20 1,592 9,449 §2,505
4] 18 7,970 AN, 998 500 17,642 $1,316 59,061 217,497
CAR[A, oo n 2,550 1,000 0 0 0 110 4,260
co 7,0ne R34 15,061 1,198 11,672 6,513 14,023 64,8687
Cyee n 18,740 mr [} 0 0 4,590 22,117
Deee 0 2,912 (3] 0 0 0 1,498 4473
FL n 11,182 238 700 0 3,345 20,922 61,266 132,418
@ 1,680 3,382 78,008 764 e,621 13,772 23,20 71,48
L1 ] 15 1ns 0 0 0 0 130
0] o 5,100 1,800 0 18,200 3.500 2,500 30,800
I 18 11 330 14,197 40,199 8,582 4,557 88,860 296,131
] 25,482 11,878 6,522 74,5M 4,126 1,894 64,711 189,641
1A 13,997 1,10 6,421 kL) R, 457 9,638 10,519 §9,520
[ 41,256 11,150 10,159 RS 3,634 3,978 20,117 81,109
14 101,37 9RO N2 164,218 2,299 2,780 154,495 421,121
Laee [} 37,324 2,548 0 ' 0 0 10,467 $0,340
L3 [ 28,833 2,078 [ 2,293 923 6,754 40,918
[t 6,412 7,430 1,181 5,703 9,741 1,734 19,824 §2,028
MATY 0 ez, n 10,330 0 ] 0 11,750 $4,121
ni 142 39,424 71,822 n 15,662 4,072 27,600 110,322
M ] n na? 44,801 0 12,444 7,891 66,919 162,102
L) L 45,966 7,821 0 0 0 14,818 60,202
LY 70,608 4,473 LA LY 8,772 1,048 6,085 22,081 141,272
" 1,958 4,655 LRI 4,766 4,492 6,598 12,928 £3,334

*8ased on information from Soi) Conservation Service State offices,
TNo state law when survey conpleted; therefore, no reclamation required by law,




BY SURFACE MINING (JULY 1,1977) (CONTINUED)

TABLE 2.3 ACRES OF LAND DISTURBED

ates:

ofl, Water, &

Lend Needing Reclamatien Land Mot Tots) Lanc
Reclomation not required 51 ony low Reclamation required by Yoew - lc::':l::gon Otsturbes
i Sand and Other Mined Sand and - Other Mined
State Coal Mines Crave) Aress Coal Mines Srave! Aress
N ] 17,696 4,029 0 ] 0 11,005 33,00}
| ad ] 1,221 2,855 ] ] 0 1,98 5,729
L ] 12,728 a7 ] ] a 547 13,689
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 permit requirements and reclamation requirements under SMCRA.[51] Abandoned

coal mine sites are also not a significant concern in the West. Noncoal

. mining is the primary concern; it has been estimated that 80% of water pollu-

tion fram inactive noncoal mines occurs in four areas: Colorado, California,
Idaho/Montana, and Missouri,[52] The impact of nonpoint source poliution
caused by mining in the West is increased by the scarcity of surface and
ground water resources.

Noncoal mining activities that generate heavy metal contaminants are second
only to municipal treatment facilities as a source of toxics in water courses
within EPA's Region 8 (consisting of Colorado, Montana, North Dakota, South
Dakota, Utah, and Wyaming). Several streams in Colorado have very high levels
of copper, zinc, and arsenic.[53] Contamination of water with heavy metals
and other hazardous pollutants is viewed as an emerging problem in the West ,
due to the expansion of municipalities and the need for more water for
danestic use; continued development will inevitably bring more people into
contact with contaminated water in what have heretofore been remote areas.[54)

Acid Drainage from Coal Mines Occurs in the East and Midwest

The mid-Atlantic and Appalachian regions are severely affected by drainage
from abandoned and inactive coal mines. EPA's Region 3 (consisting of
Pennsylvania, Maryland, Delaware, Virginia, West Virginia, and the District of
Columbia) reports that 49% of its streams--more than 3,000 stream miles--
suffer severe water quality problems caused by acid mine drainage.[55] Two-
thirds of these problem streams are in western Pennsylvania [56], with the
remainder in West Virginia, parts of southwest Virginia, and western Maryland.
Underground coal mining is not as widespread in the Midwest (or interior
regions) as in the East. Abandoned coal mine lands are only a small percen-
tage of the total land area, and water pollution problems are generally not as
extensive in the Midwest as those in the East. Nonetheless, drainage from
coal mines does affect waterways in the Midwest, and is considered to be
serious where it occurs. '

MINING BEST MANAGEMENT PRACTICES

Despite the fact that nonpoint source impacts from inactive mines are well
understood, it is difficult to develop feasible control strategies because of
the high cost of control measures, 1imited success of control techniques, and
complexity of enforcement.[57] Techniques for control of mine runoff include:

® Sealing of abandoned mines to minimize oxygen contact and
reduce acid formation, thus reducing contamination of
drainage;

. Revejetation of eroding surfaces (which itself is inexpen-
sive but often requires regrading of the mine site and
replacement of top soil);

e Mixing of fine and coarse materials to help stabilize mill
tailings;
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e Addition of hypochlorite to gold tailings piles to render
their cyanide camponent harmless;

o Alkaline treatment of uranium wastes to reduce their
solubility;

o Compounding of highly hazardous material with asphalt or
concrete or capping with clay to provide permanent storage
and reduce leachate contamination;

¢ Removal of waste materials fran streams and gulches that are
subject to washing, and placement of these wastes on higher,
imperv ious ground; and

o Containment of leached materials within ditches, dikes, and
impoundnents where hydrologic conditions permit.

Although many of the management issues are similar, there are significant
differences in the technical and cost considerations associated with
installing BMPs on different kinds of mining sites. In all cases, the most
effective control of nonpoint source pollution from mining sites is prevention
by proper planning of the site as it begins operation.

Abandoned underground mines pose some of the most challenging control
problems. When mines were constructed below the water table and mine shafts
were used for access, they were often reinforced with brick or stone linings.
These shafts are resistant to natural closure by weathering and infilling, and
are difficult to seal.[58] In fact, BMPs calling for sealing of mines (to
prevent oxygen contact) and for alleviation of subsurface drainage problems
are not only expensive, but have met with 1ittle success; their technical
validity is currently considered questionable and plugs so emplaced often
leak. The expert consensus is that such techniques generally require long-
term (if not perpetual) maintenance, and that research and development efforts
would be useful in developing effective technologies for abatement of pollu-
tion from underground minres.[59]

Abandoned surface coa: nines pose a different challenge. Sedimentation and
acid mine drainage result from road construction, removal of the overburden
(the rock overlying the coal), topography, and the mining activity itself.
BMPs involve a variety of land treatment techniques such as regrading and
revegetating spoil and refuse, in combination with neutralization to control
mine acid. Removal and burial or reprocessing of spoil and refuse banks can
also alleviate mine drainage, as can covering toxic “spoils® with impermeable
clay or capping them with synthetic material. A relatively recent innovation
is the use of anionic detergent to control the bacteria that aid in the
ox idation of pyrites.[60] -

Reclamation practices for surface metal mining are diverse and must be chosen
on the basis of the enviromment in which the mining is ccne, the physical
nature of the mining operation (e.g., the use of quarries and large open pit
mines), and the climate.[61] The ability to reclaim the mine and return it to
its natural state may be severely limited. Most commonly, little overburden
accompanies minerals that are excavated from flat-lying deposits.[61]
Restoring the land to its original contour where massive ore bodies have been
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mined could require expenditures roughly equal to the costs of mining.[62]
Location of metal mining in the arid West further inhibits revegetation
possibilities.

SUMMARY: ABANDONED MINE PROBLEMS CONTINUE TO PRESENT
SERIOUS WATER QUALITY CONCERNS

Mining-related nonpoint source water quality problems are found in many parts
of the country. Because mining activities are typically concentrated in a
limited area, water quality impacts are also localized in nature. Where they
occur, however, the resulting impact can be quite serious.

Techniques for controlling pollution from operating mines are widely avail-
able. Proper site planning of a new mining operation is the key to preventing
pollution, and is required by SMCRA for all new mines. In many parts of the
country, however, it is the inactive and abandoned mines, the design and
operation of which were completed a number of years ago, that pose serious
water quality problems, : ’ ‘

Techniques are available for solving many of the water quality problems
associated with surface mining. In some instances, significant costs may be
associated with regrading land areas and adding topsoil for revegetation in
abandoned mines where improper planning for reclamation makes after-the-fact
problem solving difficult. Correction of drainage problems from deep mines is
both more technically difficult and more costly. In addition, correction of
these drainage problems may not last, and will usually require long-term
monitoring and maintenance.

Although techniques are available to address many abandoned surface mine
problems, institutional issues and costs continue to present barriers to
effective control. Mine owners are sometimes reluctant to cap or bury
tailings piles, and to take other steps that might make future recovery of
mineral values more difficult. Furthermore, ownership and responsibility for
abandoned mines is often difficult or impossible to establish.
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CONSTRUCTION NONPOINT SOURCES

" NATURE OF THE PROBLEM

On a national basis, the water quality degradation caused by nonpoint source
pollution fram construction activities is not nearly as great as the amount
caused by other major nonpoint sources. Sediment 1is the main construction
site pollutant, but it represents only about 4 to 5% of nationwide sediment
loads in receiving waters.[63]

Where construction activities are intensive, however, the localized impacts on
water quality may be severe because of the high unit loads involved. Erosion
rates from construction sites typically are 10 to 20 times that of agricul-
tural lands, and runoff rates can be as high as 100 times that of agricultural
lands.[64] Thus, even a small amount of construction may have a significant
negative impact on water quality in localized areas.

Construction site erosion rates are highly variable because site characteris-
tics are many and varied. Climate, soil type, slope, and the type of con-
struction activity conducted are all involved. The characteristics associated
with severe erosion problems can occur locally anywhere in the country.

Construction sites also generate pollutants other than sediment, including:

e Chemicals fran fertilizer, such as phosphorus, nitrogen, and

other nutrients, that can be attached to sediment particles
or dissolved in solution;

e Pesticides, used to control weeds and insect pests at
-construction sites;

e Petroleum products and construction chemicals, such as
cleaning solvents, paints, asphalt, acids, and salts; and

o Solid wastes, ranging from coffee cups to trees and other
debris left at construction sites.

Pesticides, petroleum products, and construction chemicals can be toxic to
aquatic organisms and seriously impair their fitness for human consumption.
These pollutants can also degrade the water itself, impairing its use for

-drinking and water-contact recreation.

Projections by the U.S. Census Bureau indicate that population is growing most
rapidly in the South Atlantic, South Central, and Southwest areas. Typically,
these areas do not have State erosion .control programs and, thus, construction
erosion problems might be anticipated. Figure 2.5 shows the regional distri-
bution of construction site sediment loss in the United States. In 1979, the
U.S. Soil Conservation Service reported that 60% of the nationwide construc-
tion site erosion occurs in ten States, as shown in Figure 2.6. These figures
are likely to change if growth patterns shift.
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FIGURE 2.5 REGIONAL DISTRIBUTION OF CONSTRUCTLON SITE SEDIMENT LOSS
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FIGURE 2.6 EROSION FROM CONSTRUCTION SITES
- T f Erosi Pe

State {oi'nns tohousr:nst;: )n Nat'i;ri:?tT::: al
Alabama 13,653 O 7777777777/
North Carolina® 6,678 V777
Lovisiana 5,070 W74
Ok 1ahoma 4,231 Y7774
Georgia* 3,817
Texas 3,528
Tennessee 3,280
Pennsylvania* 3,126
Chio* 3,008 Y©7ZZZ;
Kentucky 2,970 VZZZA4
Total | 49,354 2 4 6 8 10 12 18 15

*States with erosion and sediment control laws in effect.

Source:

Nonpoint Source Runoff:

Information Transfer System, EPA, Office

of Water, July 1983.

?-27

-
. o



. - N
" '

It is estimated that a total of 1.6 million acres of land are disturbed
annually by construction activities, with highway and other heavy development
accounting for the vast majority of this acreage, and urban residential
housing (84,000 acres) and urban nonresidential development (79,000 acres)
representing the remainder.[65] However, fewer and fewer new highway miles
are being and will be constructed as highway reconstruction and maintenance
are now being emphasized.[66] The latter activities still cause some nonpoint
source problems, but they are samewhat less severe than the problems caused by
new highway construction. The effectiveness of highway construction erosion
control is likely to reflect the availability of resources and varying levels
of sensitivity to the problem in different States.

BEST MANAGEMENT PRACTICES
FOR CONTROLLING CONSTRUCTION EROSION

Solutions to construction nonpoint source problems are well developed and
understood. The various control alternatives involve protecting disturbed
areas from rainfall and from flowing runoff water, dissipating the energy of
the runoff, trapping sediment that is being transported, and using good
housekeeping practices to prevent potential pollutants other than sediment
fram being transported by runoff.[67] It is particularly prudent to contro)
this type of nonpoint source problem at the source--preventing pollution at
each construction site--rather than trying to clean up receiving waters after

they have been damaged. Proper planning to control construction site erosion,
therefore, is crucial to the control process.

Each construction project should be planned with surface and ground water
drainage problems in mind, avoiding critical areas on and adjacent to the
site, and minimizing effects on natural drainage systems.[68] 1In addition,
site planning means scheduling construction activities at the proper time and
using phased construction stages that minimize the amount and duration of soil
exposure. Figure 2.7 compares the sediment loads from well planned and poorly
planned developments. This figure shows that, although a well planned
development results in a small increase in sedimentation, a development that

disregards proper planning can drastically increase sediment yields in runoff
water. .

A combination of nonstructural and structural BMPs are typically used on con-
struction sites. Table A.4 in Appendix A lists examples of both nonstructural
and structural BMPs. As noted above, good advance site planning can go a long
way toward preventing construction erosion problems. Also, relatively inex-
pensive nonstructural vegetative controls (such as seeding and mulching) can
also achieve a great deal. In same cases, however, more expensive structural
BMPs may be necessary.

Examples of primary nonstructural BMPs include:

e So0il stabilization practices, such as mulches, seeding, and
other ground covers--These can be very simple and effective
methods for removing sediment from runoff and reducing the
amount of runoff. They work by dissipating the energy of
raindrops and absorbing moisture,




FIGURE 2.7 COMPARISON OF SEDIMENT YIELDS
FROM A WELL PLANNED AND A POORLY PLANNED DEVELOPMENT
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Source: William G. Lynard, et. al., Urban Stormwater Management and Technology--
Case Histories, EPA, Office of Research and Development, August 1980.

® Good housekeepi ractices--These include pro: ‘- use and
application of pes%iciaes, fertilizers, petroleu:- products,
and chemicals. This BMP also inc .des proper solid and
human waste disposal practices on construction sites.

Wet and dry detention basins are examples of structural BMPs. Wet retention
basins have a constant pool of water in them and store runoff water even after
rainstorms. Wet retention basins are very effective at removing sediment and
other polluytants from runoff water and allowing water to percolate into the
ground. These wet basins are often used for recreational activities such as
boating. Conversely, dry detention basins remain dry between rainstorms and
xay be used for dry land recreational purposes. During rainstorms they detain
runoff water for a short period of time and pollutants settle out. However,

dry detention basins have been found to be less effective than wet ones at
removing pollutants.

Other examples of structural measures include diversion structures (e.gq.,
dikes, ditches, level spreaders, and terraces) which route sediment-laden
runoff water into sediment basins or other safe disposal areas. Where runoff
velocities are slow, solids may settle out. Filter structures (e.g., stone
and gravel piles, sandbags, and straw bales) ars other structural B8MPs that
can be used to slow water velocities, thereby reducing further erosion.
Filter structures are sometimes considered low structural or nonstructural
controls when they do not entail much additional construction work. A
roadside swale or depression directs runoff water to appropriate places and
allows same or all of the water to percolate into the ground.
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Usually, a combination of structural and nonstructural controls produces the
most cost-effective answers to construction nonpoint source problems. For
example, highway construction nonpoint source pollution can be decreased
significantly by utilizing diversion and filter structures, mulches, and well
planned excavation work.[69] Total costs are estimated at more than $§1,000
per acre[70], but these costs are more than recaptured by the reduced
expenditures for cleaning up sediment damage.

The costs for implementing construction site BMPs for private land development
activities are typically borne by the developer and are usually passed on to
the land purchasers. However, should the control requirement not be uniformly
applied, a developer may have to absorb part or all of the costs of nonpoint
source controls and reduce profit margins in order to stay competitive. In
the case of highway or other public construction, any added costs to
government agencies are borne by the general public.

The benefits of BMP implementation are received by anyone using the waters

affected by construction erosion. In addition to improved water quality, some
benefits of sediment control include:

o Reduced frequency and intensity of floods;

o Lowered costs for purifying drinking water obtained from
surface water sources;

® Preserved wildlife and other natural areas for aesthetic,
recreational, and commercial enjoyment, and increased
tourist income;

® Reduced water cleaning and channel dredging costs; and

o Increased value of waterfront property resulting from a
nunber of the other benefits.

SUMMARY: NONPOINT SOURCE POLLUTION
FROM CONSTRUCTION CAN BE CONTROLLED

The major nonpoint source pollutant from construction sites is sediment.
Although pollutant loads are small nationally, the volume of runoff from a
particular construction activity--and its impact on a local water body--can be
significant. BMPs are well understood technically. They are also recognized
to be beyond the economic interest of the builder. Practices are typically
instituted as a result of regulatory action on the part of the State and/or
local government, and costs are passed on to the consumer,

Because the various solutions to this nonpoint source problem are quite clear,
it is worth asking how BMPs can be implemented more effectively to achieve
further results. In order to answer this, the failures in existing implemen-
tation programs need to be better understood so that appropriate steps can be
taken to reduce this source of nonpoint pollution. Although precise data are
not available, one of the apparent problems in many construction erosion con-
trol programs is the difficulty of inspecting and enforcing control measures
at numerous sites scattered throughout a local jurisdiction. Weak inspection
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and enforcement point to the need for more emphasis on training and education”
to complement regulatcry programs. Chapter 3 further describes the status of
State construction erosion control activities.
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URBAN NONPOINT SOURCES

" NATURE OF THE PROBLEM

Rainwater running off roofs, lawns, streets, industrial sites, and other
pervious and impervious areas washes a number of important constituents into
urban lakes and streams. A large volume of the constituents in urban runoff
is comprised of sediment and debris fram decaying pavements and buildings that
can clog sewers and waterways, reducing hydraulic capacity (and thus
increasing the chance of flooding) and degrading aquatic habitat.  Heavy
metals and inorganic chemicals (including copper, lead, zinc, and cyanides)
arising fran transportation activities, building materials, and other sources
are also significant pollutants. MNutrients are added to urban runoff from
fertilizers applied around hanes and in parks. Petroleum products fram spills
and leaks, particularly from service station storage tanks, and fecal bacteria
fran animal wastes and ineffective septic tanks are other important contami-
nants and may affect ground water as well as surface water. In short, many of
the wastes fram urban living make their way into urban runoff,.[71]

Of equal importance is the volume of stormwater runoff leaving urban areas.
Figure 2.8 graphically illustrates the effects of paved surfaces on stormwater
runoff volumes. When natural ground cover is present over an entire site,
approximately 10% of the stormwater runs off the land into nearby creeks,
rivers, and lakes. When paved surfaces account for 10 to 20% of the area of
the site, 2% of all stormwater becames surface runoff. As the percentage of
paved surfaces increase, the volume and rate of runoff and the corresponding
pollutant loads also increase.

Heavy metals are also carried this way in urban runoff. As shown in Table
2.4, results fram the Nationwide Urban Runoff Program (NURP) indicate that
metals and inorganics are the urban runoff contaminants having the greatest
potential for long-term impacts on aquatic life, although they appear not to

-cause the immediately observable acute impacts of pesticides (e.g., fish
kills). Same of these pollutants accumulate in the tissues of fish and other

aquatic organisms. They also accumulate in the environment through continuing
sedimentation and/or are resuspended in the water column during high flows
associated with storm events.

These constituents may also have important effects on ground water, the extent
of which is dependent on site-specific hydrologic and geologic conditions that
determine the amount of runoff which percolates through to underground
aquifers. Aquifers in limestone areas are particularly vulnerable because
runoff flowing into sink holes and surface water is thus transmitted to ground
water rapidly.

It is reported both in the literature and by EPA Regions that urban runoff
causes significant local water quality effects. Several studies conducted as
part of NURP indicate that the quantity of urban stormwater and the high
velocity of its flow constitute a major cause of aquatic habitat disruption in
urban areas through erosion, sedimentation, and scour.[72] NURP was unable to
find extensive impairments or denials of approved water uses due to chemical
poliutants borne by urban runoff.[73] However, only limited biological

2-32



monitoring was conducted by the NURP proj:cts, and concerns remain about the
long-term impact of metals and other priority pollutants discharged dur1ng
storm events and subsequently stored in bottom sediments.

FIGURE 2.8 EFFECT OF GROUND COVER ON URBAN RUNOFF
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Source: Final Report of the Nationwide Urban Runoff Program, Final Draft,
Vol. 1, EPR, Water Planning Division, December 1983, as cited in
J.T. Tourbier and R. Westmacott, Water Resources Protection Tech-
nology: A Handbook of Measures to Protect Water Resources in
Land DeveTopment, p. 3.

The urban nonpoint source problem is most acute in more heavily populated
areas such as the Northeast or other major urban centers., It has been esti-
mated that urban nonpoint source problems affect 20% of the nation's river
miles and occur at same level in greater than 50% of the nation's drainage
basins.l74] Cumulative impacts downstream can be significant even if use
impairments at specific urban centers upstream have not been identified. If
preventive measures are not taken, urban nonpoint source problems can be
expected to increase anywhere that urbanization occurs.
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TABLE 2.4 MOST FREQUENTLY DETECTED PRIORITY POLLUTANTS

IN NURP URBAN RUNOFF SAMPLES*

Detection Rate** Inorganics Organics
Detected in 75% or more of Lead (94%) None
the NURP samples Zinc (94%)
Copper (91%)
Detected in 50% - 74% of Chromium (58%) None
the NURP samples Arsenic (52%)
Detected in 20% - 49% of Cadmium (48%) Bis (2-ethylhexyl)
NURP samples Nickel (43%) phthalate (22%)

Cyanides (23%)

a-Hexachlorocyclo-
hexane (20%)

Detected in 10% - 19% of Antimony (13%)
the NURP samples Beryllium (12%)

Selenium {11%)

a-Endosulfan (19%)
Pentachlorophenol (19%)
Chlordane (17%)
Y-HexachlorOC{clohexane

(Lindane) (15%)
gﬁrene 15%

enol (14%
Phenanthrene (12%)
Dichloromethane
(methylene

chloride) (11%)

4-Nitrophenol (10%)
Chrysene (10%)

Fluoranthene (16%)

*Based on 121 sample results received as of September 30, 1983, adjustéd for

quality control review,

Does not include special metals samples.,

**Percentages indicate frequency of detection, not concentration. Analysis of
concentration shows that concentrations of copper, lead, and zinc were the
highest of any priority pollutant.

Source:

Final Report of the Nationwide Urban Runoff Program, Final Draft,

Vol. 1, EPA, Water Planning Division, December 1983,
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BEST MANAGEMENT PRACTICES FOR URBAN AREAS

Both structural and nonstructural management pfactices are available to:

control urban runoff. The principal structural alternatives are runoff
retention basins, in-line storage, and in-line screens. These methods retain
water and/or solids within basins and/or conveyance systems, or allow water to
percolate into the ground to reduce the peak flows and pollutants which reach
streams. ’

Additional alternatives are being tested to perform similar functions. These
include utilization of existing wetlamds or creation of artificial wetlands to
provide settling of solids and vegetative filtration, and "first flush diver-
sion systems" that route same first dincrement of peak storm flows through
treatment plants. MNonstructural BMPs include good housekeeping practices and
land use planning. Table A.5 in Appendix A displays selected BMPs and ranges
of effectiveness and associated costs. Figure A.1 in Appendix A summarizes
the results of an Orange County, Florida demonstration program which studied
the effectiveness of certain BMPs in removing specific pollutants.

The feasibility and cost of management alternatives must be evaluated in
relation to whether an area is already built up or is just beginning to be
developed. In established urban areas, structural control practices are very
expensive to implement, and nonstructural controls are limited in their
pollutant removal effectiveness. For instance, replacement of hard surfaces
with porous pavement or redesign of existing in-line :ystems with accompanying
road and property disturbance can be prohibitively sz3itly, and land for reten-
tion basins is either prohibitively expensive or not ivailable at all. On the
other hand, in heavily developed areas of cities, it is sametimes possible to
achieve limited reduction of some pollutants through good housekeeping prac-
tices. In general, however, land use planning and other urban runoff controls
have limited utility in highly developed urban areas.

The greatest potential for utilizing the full range of structural and non-
structural BMPs is in developing urban areas, where the reduction of future
pollutant loadings can be realized for the least cost. There is a great
opportunity in such areas to employ land use planning to reduce future runoff
volumes and corresponding pollutant loads. Developing communities can incor-
porate structural measures to reduce long-term urban runoff volumes and can
also implement construction site erosion BMPs into their development plans.

The costs of urban BMPs are borne by the municipality and its residents.
Benefits also accrue to this group and to society at large. Benefits of BMP
implementation can include improved potable water supplies, restored recrea-
tional opportunities, restored or continued commercial fishing and shell-
fishing opportunities, and maintenance of land values due to the aesthetic
appearance of receiving waters. In addition, damage to drainage systems,
obstruction of navic “ion channels and harbors, and the frequency and severity
of floods can be r. -ed. Good housekeeping practices often have additiona
benefits to the lanc  2rs who apply them. For example, educational program:
on the proper use or fertilizers amd pesticides frequently result in better
lawmns and gardens, and programs on proper streambank management not only
minimize erosion but improve the appearisce amd value of property. In this
regard, some local governments have dev. oped video presentations for use at
public meetimgs to dinstruct -landowners on how they can control erosion on
their property.



.

. SUMMARY: CONTROL OF NONPOINT SOURCE RUNOFF FROM

DEVELOPED URBAN AREAS WILL BE DIFFICULT

: Water quality problems caused by urban nonpoint sources will be most acute in

heavily populated, built-up areas such as the Northeast. The most effective
control measures are structural, however, and opportunities for implementation
of these measures will be very limited in such situations. Developing urban
areas offer the greatest potential for utilizing the full range of structural
and nonstructural BMPs. Adoption of these measures is an important means of
reducing future urban nonpoint source pollutant loads.

Given the cost and other constraints of nonpoint source controls in developing
urban areas, particularly close attention must be paid to the nature of the
water quality problem in such areas. Results of the NURP study suggest that
water quality impacts from urban runoff may be more limited in scope and
geographical distribution than was previously suspected. Forthcaning EPA
publications will make the NURP results available to indiviudal communities,
and will include new methodologies to analyze water quality problems from
urban nonpoint sources.
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‘CHAPTER 3

Current Programs Directed at Controlling
Nonpoint Source Pollution

INTRODUCTION

In the preceding chapters, we examined the nature, magnitude, and extent of
nonpoint source pollution problems, and the variety of approaches that can be
used to reduce these problems. In Chapter 3, we will examine the kinds of
programs being undertaken by Federal, State, and local govermments to manage
nonpoint sources of pollution and describe the manner in which the
responsibility for such programs rests at the State and local levels.

EPA and Other Federal Agencies Have Been Active
in_Addressing Nonpoint gwrceTB‘llution

’ ¥

As part of the water quality management program, planning under Section 208 of
the Clean Water Act required State and areawide agencies to identify water
quality problems related to point and nonpoint sources. During the period
from 1974 to 1981, the Federal govermment provided grants to States,
Territories, and 176 areawide agencies for overall water quality management
purposes under Sections 106 and 208. Portions of these funds were directed at
identifying nonpoint source problems and developing strategies for their
control. By 1982, 213 water quality management plans, which contained
elements addressing nonpoint source pollution control, were approved by EPA.
Continuing components of the EPA water quality management program that support
State management of nonpoint sources include the basic water quality program
support_grants (Section 106) and grants to support planning ( Section 205(j)).

During the 1970s, EPA also began a process of working with other Federal

~aencies to identify the manner in which their programs affect nonpoint

sources of pollution, and, in some cases, to develop agreements ensuring that
Federally funded projects minimize pollution from these sources.  Other
agreements negotiated with Federal agencies allowed the States and EPA to use
the field resources available through programns such as those offered by the
U.S. Department of Agriculture (USDA) to provide technical assistance on the
management of nonpoint sources of pollution.

Now, 9 years after the initiation of this water quality management planning
process, EPA can report that a significant amount of activity and resources is
being devoted to identifying and controlling nonpoint source pollution
problems at the Federal, State, and local levels of governmment.  These
activities are unevenly distributed, however, and vary in their effectiveness.
In any case, it 1is essential to evaluate the nature and scope of these
activities so that the needs that remain in the management of nonpoint
sources can be perceived.

Structure of Chapter 3

The material that follows describes program activities currently being
undertaken to control nonpoint source poliution at the State level, as well as
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the Federal actions that support to these efforts. The discussion is
organized by the five nonpoint source categories analyzed in Chapter 2, and is
preceded by overviews of activities at the State and Federal levels. Detailed
tables summarizing State and Federal activities are presented in Appendix B.
Although an effort has been made to be comprehensive, the State-by-State
descriptions are limited by the amount of detailed information currently
available about the nonpoint source control activities now bLeing performed in
each State. Table 3.1 summarizes State program information (ctnerwise found
in Tables B.l1, B.2, and B.4 in Appendix B) for three nonpoint sources:
agriculture, silviculture, and construction. Local nonpoint source programs
are too numerous and varied to either summarize or categorize. In order to
present same flavor of the kirmds of activities being undertaken by State and
local governments., however, some brief case examples are included for several
nonpoint source categories.

AN OVERVIEW OF STATE NONPOINT SOURCE PROGRAMS

States have undertaken a wide range of. responses to nonpoint source pollution
problems. These responses vary according to the source, and to the technical,
institutional, and -political difficulties inherent in managing it. Same
general observations can be made, however, about State management of specific
types of nonpoint sources. '

Agriculture

Agricultural nonpoint source programs are usually voluntary, and a variety of
agricultural agencies provides very localized technical support and assistance
(e.g., WBBDA's Soil Conservation Service (SCS), Agricultural Stabilization and
Conservation Service (ASCS), and Extension Service, and local soil and water
conservation districts). Nineteen State programs provide cost sharing as an
incentive to farmers to implement appropriate conservation measures or best
management practices (BMPs). Enforcement measures are seldom used and are
usual’ limited to situations where cause and effect relationships can be
easii :stablished, as in the case of many small feedlot operations.

Silviculture

In States where the forest industry has significant landholdings and is very
active, silvicultural programs tend to be regulatory or quasi-regulatory* in
nature. In States where small-lot silviculture is more commonly practiced,
voluntary, = scational, and sanetimes incentive-oriented programs are aimed at
private langowners.

*Regulatory programs are those where silvicultural activities are directly
controlled by way of a forest practices act. Quasi-regulatory programs use
other laws such as sediment and erosion control laws to achieve control
objectives.

3-2
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TABLE 3.1 SUMMARY OF STATE NONPOINT SOURCE PROGRAMS

o AGRICULTURE _ \ SILVICULTURE CONSTRUCTION
Cost Share

Current Cost Funds

Program . Share ($ mi11,) Current Program
AL Voluntary Yoluntary
AKX (Planned) Regulatory
AR Yoluntary Yoluntary
AK Yoluntary Yoluntary
CA Yoluntary Regulatory .
co Yoluntary VYoluntary _
cr Voluntary Yes .03 Voluntary Regulatory
DE Voluntary Regulatory
FL Voluntary Yoluntary
GA Voluntary Yoluntary Regulatory
L) Voluntary Quasi-Regulatory Regulatory
10 Yoluntary/Regulatory Yes 1.00 Regulatory
L Voluntary/Regulatory Yes .50 Yoluntary Regulatory
IN Yoluntary Yes .40
A Quasi-Requlatory Yes 8.49 Regulatory
XS Yoluntary Yes & loans 1.28
Ky Yoluntary Yoluntary
LA Voluntary Yoluntary
M Yoluntary/Regulatory Quasi-Regulatory Quasi-Regulatory
MD Yoluntary/Regulatory Yes 5.00 Yoluntary Regulatory
MA Voluntary Quasi-Regulatory
L Yoluntary/Regulatory voluntary Regulatory
MN Voluntary Yes 1.54 vol unt'ary
L voluntary Yoluntary
L Voluntary Yes .99

*This table sumarizes information from three tables in Appendh B.
sources cited on these tables in the Appendix.

Information on this table is drawn from




TABLE 3.1 SUMMARY OF STATE NONPOINT SOURCE PROGRAMS (CONTINUED) : I
— AGRICULTURE - SILVICULTURE CONSTRUCTION
Cost Share l
Current Cost Funds
Program ) Share (3 mil1,) Current Program
MT Yoluntary Loans Voluntary Regulatory
NE Yoluntary Yes 1.4 I
L1 Voluntary/Regulatory . - Quasi-Regulatory
L] Voluntary/Requlatory Quasi-Regulatory I
NJ voluntary Yes §0.00%* Yoluntary " Regulatory
NM Voluntary Yoluntary I
NY Voluntary Yoluntary
N Voluntary ) Yoluntary Regulatory
ND Yoluntary Yes .45 I
o voluntary Yes .28 Regulatory
oK Yoluntary Yes .01 Voluntary I
OR Yoluntary Regulatory
PA Yoluntary/Regulatory ’ Quasi-Regulatory Regulatory l
“IRI Yoluntary Regulatory
SC Voluntary Yoluntary
L1:] Voluntary/Regulatory Yes .40 Voluntary Regulatory I
™ Voluntary Voltuntary
T Vo'luptary l
ur Voluntary Yes & loans voluntary
VT Yoluntary Voluntary Quasi-Regulatory l
YA Voluntary Yes - .10 Voluntary Regulatory
WA Voluntary . Regulatory
wy Yoluntary voluntary l
Wl Yoluntary Yes 4.13 Voluntary
WY Voluntary Yes 02 ) Voluntary I
PR Voluntary/Regulatory A : Develaping Program
vl Developing Program I
TOTALS:
39 voluntary 19 Cost 29 Voluntary 16 Regulatory l
10 Voluntary/Regquliatory Share 5 Regulatory 2 Quasi-Regulatory
1 Quasi-Requlatory 6 Quasi-Regulatory 2 Developing Programs
1 Plannad
**Total amount is for purchase of prime agricultural lands; a portion is available for water quality purposes. l
I



. Hining

Control programs that address currently operating coal mines are regulatory in
nature and derive their authority fram the Federal Surface Mining Control and
Reclamation Act (SMCRA). Programs for abandoned mines. usually involve the
provision of financial assistance by State and Federal govermments through the
abandoned mines program of SMCRA, the Rural Abandoned Mines Program (USDA), or
individual State programs.

Construction

Programs for the control of construction erosion are regulatory in nature,
where they exist. Only about 16 States have effective regulatory programs.
In States that do not have a Statewide regulatory mandate, some individual
local govermments regulate.

Urban Runoff

Urban runoff control programs are normally conducted by municipalities and, at
present, are primarily directed at controlling the volume of urban runoff,
although increasing attention is being given to incorporating water quality
considerations as well. '

AN OVERVIEW OF FEDERAL PROGRAMS

The activities of Federal agencies are important in the management of certain
nonpoint sources because they concem either direct management of Federally
owned land (Bureau of Land Management within the U. S. Department of the
Interior), Forest Service within USDA, etc.) or are programs designed to
assist private landowners. Nonpoint source problems are land management
problems. Thus, agencies with programs that reach the land manager, or that
affect the relationship between the State and the land manager, are key to the
implementation of nonpoint source controls for agriculture, silviculture,
construction, and mining.

® Various USDA programs provide not only technical assistance
to individual landowners, but also a range of incentives
that affect the manner in which the landowner chooses to
manage the land. In addition, USDA manages significant
amounts of public land. Its programs affect agricultural,
silvicultural, and mining nonpoint sources.

o The Office of Surface Mining (U.S. Department of the
Interior) implements SMCRA, which regulates the activities
of operating and abandoned coal mines.

o The Federal Highway Administration within the U.S.
Department of Transportation grants billions of dollars of
Federal Highway Trust Fund monies to construct interstate
and Federal highways, and conditions such grants on the
application of appropriate BMPs.



The above programs are discussed in more detail in this chapter, and EPA's
nonpoint-source-relatel programs are outlined at the end of the chapter.

Other Federal programs both affect and provide support for control of nonpoint
sources. The U.S. Army Corps of Engineers, for example, conducts
comprehensive watershed analysis programs that address water quality and water
quantity concerns. In addition, the Corps issues permmits for a variety of
activities that take place in or affect navigable waters. The Tennessee
Valley Authority provides technical assistance to landowners in its region.
This technical assistance is directed toward a variety of purposes, including
management of nonpoint sources of pollution. In addition, huge landholdings
are managed by the Bureau of lLand Management and the Forest Service for
multiple-use purposes. Grazing, mining, and silvicultural activities may take
place on these publicly owned 1lands. Elaborate planning processes are
undertaken to ensure protection of the resource base and use of these lands
for a variety of activities.

NONPOINT SOURCE PROGRAMS IN AGRICULTURE
Agricultural State Programs

Most State programs addressing agricultural nonpoint source contro” have
recognized the need to take advantage of the existing network of Feieral,
State, and local agricultural agencies that routinely work directly with
farmers and have already gained their trust. In many cases, the State
agricultural or water quality agency has been given the authority to
administer the State's nonpoint source control effort in relation to
agricultural sources. Local soil and water conservation districts have been
assigned a key role in the implementation of nonpoint source programs. This
institutional arrangement has several strengths. First, it allows tapping an
existing network of agricultural technicians capable of reaching local farmers
and generating a positive response. Second, these individuals understand
farming practices and are able to provide important technical assistance for
the adoption and management of agricultural BMPs.

Merging Agricultural and Water Quality Programs
at the State Level Has Advantages and Disadvantages

Most activities addressing the water quality aspects of agricultural nonpaint
sources are part of programs having broader objectives. These include
improvement of productivity, reduction of erosion, and delivery of information
and education on agricultural practices. This situation offers advantages and
problems. The advantages have already been described: the existence of an
efficient and effective network of people and programs that has sought and
gained the farmmer's trust. Problems can be broadly characterized as a lack of
targeting toward the achievement of priority ~ater quality objectives and the
absence of a clear definition regarding the reiationship between conservation
and water quality management. '

Federal agricultural agencies use “T" (the rate of soil loss that allows for

the maintenance of soil productivity) as a planning objective. While such
goals can be complementary to water quality goals, the two are not always
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" equivalent. Same of those lands eroding most heavily, and . thus affecting

productivity, do not deliver enough sediment and related pollutants to produce

_ severe water quality problems. Conversely, other lands on which erosion is

currently under “T" may be causing significant water quality problems.
Differing sediment delivery rates (due to soil type, topography, and proximity
to the water course) and other factors (such as nutrient delivery) cause the
discrepancy. In a program managed primarily for productivity, a landowner
would not continue to receive technical or financial assistance in this latter
situation. Technical and financial support fram agricultural agencies would
flow to areas exceeding “T", directed by those institutional objectives
oriented toward productivity.

Even where soils are eroding and sediment is being delivered at comparable
rates fram two different sites, the water quality impacts from each may be
very different. The impacts will differ by the type of receiving water body,
its sensitivity, and its existing condition. They will also differ in the
type, volune, and toxicity of the other pollutants carried directly in the
runoff water or associated with the migrating sediment. Water-quality-based
decisions on the priority of controlling the nonpoint source pollution from
each site are affected by the uses of the receiving water bodies as well.
Agricultural agencies, on the other hand, generally have been inclined to
treat eroding soils in different sites equally in terms of control priority.
As a result, most agricultural cost-share programs for erosion control are
distributed to farmers who volunteer their participation. USDA is beginning

to target some of its resources to the most severely eroding cropland in the
nation.

Targeting for soil erosion and managing for water quality are not antithetical
objectives. In many instances, control of soil erosion may prevent future
nonpoint-source-related water quality problems. In other instances, however,
targeting for soil conservation may limit resources available to undertake
needed remedial measures. In addition, as mentioned previously, targeting for

soil erosion may miss same areas with relatively low erosion rates and high
sediment delivery ratios.

Where local and State agricultural and water quality agencies are able to work
together and integrate water quality and erosion control objectives, a
combined program can be highly successful for water qual ity. In situations
where State agricultural agencies disburse resources for erosion control
purposes exclusively, the best results may not be achieved for water quality
goals. Several States have adopted an approach of managing nonpoint source
control on a watershed basis, rather than basing management on some other land
area, or on a strictly source-specific foundation. This technique allows the
effective targeting of land areas that are the most important sources of water
quality problems. -

State Agricultural Nonpoint Source
Control Foggns Are Hgdespread

Most State programs for control of agricultural nonpoint sources involve
voluntary participation rather than regulation, and incorporate educational
and technical assistance aspects. Many States now also offer financia)l
incentives for the adoption of BMPs., Agricultural nonpoint source control
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//,'7 CASE EXAMPLE

A LOCAL PROGRAM:
CONTROLLING AGRICULTURAL POLLUTION IN IOWA 1)

The Problem: Nutrients

Iowa has some significant erosion problems, particularly those arising from
agricultural use of the land. In Shelby County, lowa, Prairie Rose Lake has
suffered severe water quality degradation as a result of excessive sediment,
pesticide, and nutrient runoff fram the watershed surrounding the lake. The
extensive agricultural land use in the watershed has been primarily responsi-
ble for the high nutrient loads that stimulate algal growth and accelerate the
lake's eutrophication. Concern developed regarding the poor condition of the
man-made lake because it 1is an important recreational resource for west
central Jowa; since 1971 alone, 10% of the usable boating and fishing area and
19% of the lake volume have been lost.

The Prairie Rose watershed has one of the highest erosion rates in Iowa, with
an annual average soil loss of approximately 20 tons per acre. About 62% of
the cropland has an annual soil loss rate of 30 tons per acre. The first step
toward restoring the water quality of the lake was directed at reducing the
erosion rate. By diminishing sediment delivery, the input of nutrients and
pesticides to the lake should also be reduced,

The Approach: ‘A Rural Clean Water Project

A Rural Clean Water Project (RCWP) was initiated on the watershed in 1980 by
USDA and EPA with the objective of controlling soil erosion on 80% of the
cropland area, with 75% of the landowners participating. Cost-share funds
amounting to $700,N00 became available through the RCWP in Auqust 1980 for
project implementation, and contracts with landowners will be developed by the
Soil Conservation Service staff over a five-year period. As of October 1983,

- 32 of the 47 landowners approached had applied for RCWP contracts, and 28
contracts had been signed. The 28 signed contracts cover 75% of the cropland
area,

The Success: Practices Have Been Implemented
and PolTutant Loads Have Been Reduced

Various BMPs are being implemented in the Prairie Rose Lake RCWP for soil ero-
sion control, pesticide management, and nutrient management. As of November
1982, conservation t‘llage was being employed on 560 acres, permanent vegeta-
tion had been applied to 48 acres, 50 miles of terraces had been built, eight
sediment retention basins had been constructed, and 23 farms were employing
both nutrient management and integrated pest management systems.

Due to the pollutant control measures applied to the watershed over the two
years of RCWP implementation, a dramatic improvement in the water quality of
Prairie Rose Lake has resulted. Between 1981 and 1982, a sediment delivery
reduction of almost 50% occurred, along with a parallel reduction in sediment-
associated pesticides and nutrients. Decreases in mean surface water
turbidity of 33% and in mean bottom water turbidity of 50% have been recorded
over this time period. Both algal productivity and phosphorus levels were

!\so reduced.
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programs approved under Section 208 have been established in 48 States, and 39
of these States are now involved in implementing programs. In addition, 19
States administer cost-sharing programs for the implementation of BMPs. These
programs have annual budgets ranging from $10,000 to ammost $8.5 million.
Most of the agricultural cost-sharing programs were originally established for
the purpose of controlling soil erosion. Several are now used to implement
BMPs to achieve water quality goals. Two States are managing low-cost loan
programs, and one State is fostering a tax credit program to pramote the
adoption of BMPs. Table B.1 in Appendix B provides a listing and description
of State programmatic efforts. Demonstration projects have taken place in
many States as a means of promoting specific management practices and usually

involve the provision of technical and financial assistance to selected
cooperators. :

Federal Agricultural Programs

Federal agricultural programs may have a two-fold effect on water quality.
First, specific commodities programs may provide incentives that lead to the
adoption of agricultural cropping practices that increase the generation of
nonpoint source pollutants. For example, it is widely believed that Federal
policies encouraging the growing of grains in many cases provided the
incentives for massive conversion to row crops, which took place during the
mid-to-late 1970s.[2] Row crops foster more erosion than field crops do. (A

specific examination of agricultural commodities programs is beyond the scope
of this report.) :

A second effect of the numerous USDA programs is more positive: the technical
and financial assistance that they provide can be used to pranote those
agricultural BMPs that - protect water quality. In most instances, water
quality protection is a side effect of these programs, which usually focus on
productivity and erosion control. Two examples of this type of program are
described below:

o The Agricultural Conservation Program conducted by the
Agricultural Stablization and Conservation Service prov ides
up to $3,500 to individual farmers for erosion control and
soil conservation measures. Funds for these purposes are
distributed by local ASCS committees as widely as possible
and are not vroutinely targeted for water quality
improvement. ASCS special project funds have been used,
however, to implement best management practices to achieve
water quality goals in small watersheds.

o Both the Soil Conservation Service and the Agricultural
Extension Service (USDA) provide technical assistance for
soil and water conservation activities. Again, much of this
assistance is geared toward erosion control. However, in a
number of locations, local Extension Service agents and SCS
staff have been active in assisting States and localities in
providing technical assistance to farmers in critical water
quality areas.



In a few important instances, specific programs implemented by USDA
demonstrate the potential effectiveness of merging water qual ity and erosion
control objectives. Two examples of such programs follow: )

o The Model Implementation Program (MIP), operated by ASCS,
demonstrated effective management practices to control
runoff from agricultural activities in a few demonstration
projects around the country. This program was a forerunner
of the Rural Clean Water Program (RCWP) (described below)
and helped provide guidance for the implementation of that
program.

¢ The Experimental Rural Clean Water Program, conducted by
AsCS, 1is designed to provide incentives for the
implementation of agricultural BMPs to solve nonpoint source
water quality problems. This progran provides long-term
technical and financial assistance to farmers in 21
watersheds across the country.

Table B.2 in Appendix B summarizes major Federal programs addressing
agricultural nonpoint sources.

NONPOINT SOURCE PROGRAMS IN SILYICULTURE
State Silvicultural Programs

The success of regulatory versus nonregulatory State programs is largely
dependent on the number and size of silvicultural operations, and on political
factors. Five western States have large forestry industries with major land
holdings. Industrial landowners are easier to regulate, and the cost of BMPs
can be more readily absorbed by these larger entities or passed on to buyers.
These States regulate a wide range of silvicultural practices through
- individua “orest practices acts. In other areas, such as the Southeast,
holdings : generally smaller. BMP costs can be difficult for landowners to
absorb, aic effectively enforcing regulations for numerous small landowners is
politically and institutionally difficult.

Some States rely instead on “"quasi-regulatory” approaches to control forest
lards by employing existing sediment and erosion control laws or water quality
regulations. These programs are generally effective where technical
assistance, local concern, education, ar: adequate enforcement are present.
The most important step appears to be the integration of water quality
concerns into normal forest management procedures. Same States also provide
incentive programs for managing silvicultural nonpoint sources. These
prograns commonly feature technical assistance and targeted cost sharing to
facilitate achie wment of water quality goals. Table B.3 in Appendix B
describes State - vicultural programs.

Almost all Stat:  uise voluntary educational programs with or without a regula-
tory program. :se programs are targeted to reach landowners, land managers,
timber operator , and others involved in silvicultural operations. A full
assessment of 2 effectiveness of these programs is not available. There is

" a



utility in educational programs that seek to inform landowners of the link

. between benefits of reducing soil loss anmd possible increases in productivity.

Short-term benefits are not likely to be perceived by small landowners for
whom BMPs are costly amd for wham long-term reforestation and reharvesting are
not objectives. A forestry water quality training program has been jointly
developed by the U.S. Forest Service and EPA and is being used in many State
educational programs.

As shown in Table B.3, ten States have no control programs and are not
planning any. Most, but not all, of these States lack significant forest
lands or have not identified silviculture as a nonpoint source problem, and
others maintain that existing management programs are adequate for the scope
of the problem. ‘

Federal Silvicultural Programs

The Federal government owns 26% of the commercial forest land in the country.
In several regions of the country (the Pacific Northwest, the Northern
Rockies, and the Southern Rockies), the majority of commercial forest land is
Federally owned.

Forestry programs are conducted by USDA's Forest Service. Federal
silvicultural activities on govermment-owned lands are controlled directly by
the Forest Service under its own management schemes; the conduct of private
operators on these lamds is regulated by timber sales contracts. Same States
report on lack of cooperation in implementing water-quality-related BMPs in
certain forests.[3] Often the reason given is budget limitations.

State and private forestry programs are managed cooperatively by USDA and by
the States, and provide technical assistance to State and private forest
managers for a variety of purposes. Table B.4 in Appendix B describes
significant Federal programs that support silvicultural nonpoint source
management .

NONPOINT SOURCE PROGRAMS IN MINING

State Mining Programs

Operating coal mines are regulated as a point source by the States under
authorities provided by the Surface Mining Control and Reciamation Act of 1977
(SMCRA). Although existing regulations require control of erosion from haul
roas, sedimentation fran these roads may be a source of nonpoint pollutants
when they are improperly constructed or located beyond the perimeter of the
permitted area. Delays in implementing final SMCRA regulations and in issuing
permanent permits mean that operating mines continue to operate under interim

permits which generally do not fully regulate the discharge of pollutants
contributed by mining activities. ‘ :

The Office of Surface Mining of the Department of the Interior continues to
collect fees for each ton of coal mined. These monies are deposited in the
Abandoned Mine Land Reclamation Fund, and are directed to a variety of priori-
ties, including public health, safety, and environmental protection,



-

A STATE PROGRAM:
A SILVICULTURAL INDUSTRY SELF-POLICING PROGRAM IN VERMONTI 4

')

CASE EXAMPLE

The Plan

In 1977, the Secretary of Vermont's Agency of Environmental Conservation (AEC)
appointed the Section 208 Forestry Runoff Committee to be responsible for
developing a silvicultural nonpoint source plan, The committee was to
identify problems, examine research data, review adequacy of existing laws and
requlations, and recommend implementable solutions for controlling nonpoint
source runoff fram silvicultural activities. The recommendations developed by
this study became the basis of the water quality management forestry plan.
The final plan recommended a strung educational approach for forest landowners
and timber harvesters, together with self-policing of logging sites by the
forest industry,

Putting The Plan To Work

Under the certified forestry plan, the Vermont Timber Truckers and Producers
Association (VTITPA) divided the State into three sections and elected a three-
member committee in each section. A1l complaints concerning logging-related
water quality problems are referred to the State agency. If the problem is
sufficiently serious, the VITPA committee visits the logger responsible to
encourage him to resolve the problems with appropriate best management prac-
tices (BMPs). The State becomes involved in onsite visits to loggers only
whlerl\n‘the logging dindustry's self-policing effort fails to bring about a
solution,

The rigorous educational and informational approach called for. in the forestry
plan has been developed. There are four projects involved, including a
handbook, workshops, press coverage, and model timber sale contracts.

Results

Since the program began in July 1979, the committees have met with loggers on
many occasions and satisfactorily resolved water qua:ity problems by encour-
aging the use of BMPs. State water resource investigators have reported a new
attitude and a higher level of responsibility on the part of loggers who have
been contacted, Problems encountered have been resolved quickly and
efficiently,

Workshops for loggers were held to provide technical information, demonstra-
tions, a review of legislac . , and assistance in the control :f nonpoint
source runoff., Evaluation forms completed hy workshos ~articipa- - revealed a
high level of acceptance and impact.

Contributing to the success of the training sessions nas been the cosponsor-
ship of programs by industrial campanies, including the St. Regis Corporation

\\\\ind International Paper Company. 4’/)
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Unfortunately, not enough money is available for all priorities and funds are

. now being directed principally toward safety-related measures such as mine

fires. Water quality does not currently receive a high priority. The fees
fram surface amd underground mining will raise an estimated $3 billion over
its 15-year legislated life.[5]

There is not an adequate inventory of the nature, extent, and effectiveness of
State programs that address noncoal mining. Mining operations in this
category include metals mining, sand and gravel, phosphate mining, peat
mining, etc. A 1979 report fran the National Academy of Sciences noted that
there are significant gaps for controlling the unwanted effects of noncoal
mining. Many States have reclamation laws but provide no practical power for
enforcement ; specifically, they lack technical requirements for the mining of
noncoal minerals.[6] Abandoned metal mines remain largely unaddressed by
Federal and State laws. :

Federal Mining Programs

Federal programs addressing coal-related nonpoint source problems are exten-
sive and are derived from SMCRA. Programs relating to other kinds of mining
are aimed primarily at those activities that take place on Federal lands.
Both the Forest Service and the Bureau of Reclamation within the Department of
the Interior (DOI) have extensive nonpoint source control requirements for
these activities. Numerous unrelated Federal programs address the various
environmental impacts from mining activities (e.g., solid waste disposal and
water pollution). Several other DOI programs provide technical and financial
assistance, as well as research on mine-related water quality programs. The
USDA operates a small Rural Abandoned Mine program. Table B.5 in Appendix B
summarizes major Federal programs related to mining.

NONPOINT SOURCE PROGRAMS IM CONSTRUCTION
State Construction Programs

Construction nonpoint source problems are normally dealt with by regulatory,
permit-supported programs that require BMP ‘implementation and site planning
aimed at construction sites. Sixteen States and the District of Columbia have
enacted erosion or sedimentation control laws, and several other State
legislatures are considering similar bills. Table B.6 shows the
State-by-State status of construction sediment control laws. Same of these
laws are weakened by long lists of sediment control exemptions for various
activities. However, many State and local governments have developed
engineering guidelines that address nonpoint source pollution and are
incorporated in contracts for construction of public buildings and roads.

Enforcement of regulations is critical to an effective program, but is often
the weakest and most expensive link in the regulatory process. Another
critical element involves the cooperative efforts of State and local agencies
and private developers. Agreements between different entities, defining
institutional and programmatic responsibilities, must be negotiated to
implement laws and regulations properly. For example, coordination between
State highway agencies, which receive Federal Highway Administration (FHA)



funds to aid in highway construction, and agencies charged with the

enforcement of erosion control laws 1is essential to achieving solutions to

nonpoint source problems.

A LOCAL PROGRAM:

MONTGOMERY COUNTY, MARYLAND TAKES ACTION
TO CONTROL CONSTRUCTION EROSION[7)

The regulatory program in Montgomery County, Maryland is an example of a
local program that has been successful in reducing sediment loads 60 to
80%. This county, part of the Washington, D.C. metropolitan area, began
to study its sediment problems in 1962. It collected data on Tand use,
climate, and pollutant parameters throughout the 1960s. Montgomery County
found that strictly enforced sediment controls would reduce suspended
sediments in the Anacostia River basin by 50% at a cost of $1,030 per
acre. In 1971, the county was the first in the nation to enact a
mandatory sediment and erosion control ordinance, It requires that
sediment, erosion, and stormwater control measures meeting State and local
standards be implemented in subdivisions. Permit fees support the
programmatic costs. The program is enforced via authority to withdraw
permits for ordinance violations and stop-work orders that can be backed
W by arrest. '

Federal Construction Programs

Although various soil conservation programs of the USDA.(e.g., the SCS and
Extension Service) may provide technical assistance for site planning and
related construction BMPs (see "Federal Agricultural Programs®), there are no
Federal programs directly related to construction erosion.

The Federal Highway Administration, which provides funds to State highway
agencies, has a Memorandum of Understanding with EPA concerning implementation
of nonpoint source controls. The FHA has erosion control standards and
requires implementation of control measures. FHA field staff in every State
monitor implementation. In addition, the agency conducts ongoing research to
improve construction erosion BMPs.[8)

NONPOINT SOURCE PROGRAMS FOR URBAN AREAS
State Urban Runoff Programs

In general, States dc -t control urban runoff by designing specific programs
for the source as ¢ ;s do for agricultural or silvicultural runoff, .for
example. Statz agencizs address urban runoff as part of their overall water
quality program. States also frequently provide the enabling legislation that
allows local governments to use techniques such as land use controls. In most
instances, implementation of controls is left to local communities, and the

[
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effectiveness of programs is 'Hmited by the amount of State and 1local
resources available for addressing urban runoff.

Institutional issues are significant considerations in the urban nonpoint
source area. Problems of financing control measures and coordinating among
different jurisdictions are key concerns. Many urban areas encompass several

communities, and intergovermmental cooperation is an important institutional
consideration.

Regulatory programs vary from State to State according to the enabling
authorities available. The burden of implementing and enforcing regulations
may fall on local, county, or State agencies. In addition, several States
have reported that cost-share programs are in place.[9] The programmatic
approaches used by urban communities include direct expenditures for
structural or nonstructural controls, educational programs aimed at
implementing good housekeeping practices, and regulatory programs to enforce
good housekeeping practices and the proper maintenance of structural BMPs.
Local regulations are also aimed at site planning and design requirements and
management of land use. Same of the greatest opportunities for control of
nonpoint source pollution from urban areas are found in the developing section
of these areas. A notable amount of control activity is occurring at the

local level and offers the potential for effective experience and information
transfer,

A LOCAL PROGRAM:
CONTROLLING URBAN RUNOFF IN BELLEWUE, WASHINGTON [10]

One of the Nationwide Urban Runoff Program (NURP) projects that is
examining institutional issues and various BMPs is in Bellevue,
Washington. This suburban community has grown rapidly from 5,000 in 1954
to 80,000 in 1979. Seventy percent of its 19,000 acres is developed. To
address the stormwater runoff problems that accompanied this growth,
Bellevue established a city Storm and Surface Water Utility in 1974, The
utility provides an organizational structure different fram most public
works departments and has proven to be an efficient enforcement and
finance mechanism. Residential utility service charges, averaging $1.60
bimonthly, generate about $600,000 annually, an amount which just meets
the costs of the utility. Erosion and sediment controls are required for
construction sites as is post-development runoff management, including
operation and maintenance requirements for permanent controls. Major
drainage system improvements, such as storage/detention basins, channel
Tining and cleaning, and stormwater drains, are included in a drainage

master plan. The costs for the master plan improvements average $1,000
per acre.

The two major impediments to instituting effective nonpoint source control
programs are (1) problem identification and (2) the cost and difficulty of
implementing BMPs, especially in established urban areas. In addition, the
technical complexity of clearly establishing impacts on designated uses has



made it difficult to agree on the appropriate level of financing for
addressing the urban nonpoint source problem. It is difficult to persuade a
comunity to burden itself with runoff controls when the consequences are
imprecisely known, not immediately evident, or occur downstream.

Federal Urban Runoff Programs

The Nationwide Urban Runoff Program was established by EPA primarily to
exanine urban nonpoint source pollutant loadings and the effectiveness and
costs of various management practices. Twenty-eight urban areas from
different parts of the country (representing different climates, geographic
areas, and hydrologic regimes) were selected for intensive study of the urban
n>1point source problem and associated control measures. The .NURP projects
w:-e selected from among Section 208 ¢  ects and were designed to facilitate
information transfer among the individ:... projects and with other urban areas
across the county. The major findings of NURP are in the process of being
sumarized and will be released in final form in a final report now
anticipated for release - July 1984. The data base provided by MIRP is
canputerized on EPA's STGRET system and will provide a source of additional
insights for years to come.

PROGRAMS OF THE ENVIRONMENTAL PROTECTION AGENCY

The responsibilities of the EPA cut across nonpoint source categories and are
directed toward the cleanup of any sources of pollutants that impede the
achievement of water quality goals. Monetheless, drafters of the Clean Water
Act (CWA) recognized that control problems presented by nonpoint sources of
pollution are inherently different from those posed by point sources, and that
appropriate nonpoint source controls could only be implemented after careful
planning and consideration of a variety of factors that can only be examined
on a case-by-case basis at a very localized level. Sections 208 and 303
establish a planning and implementation framework that encourages integrated
problem assessment and a comprehensive water quality management program within
States. Section 208 of the (WA provided funds to States and areawide agencies
to analyze the extent of nonpoint-source-related water quality problems and to
develop implementation strategies for addressing these problems.

The Section 208-funded water quality management planning effort was largely
completed by FY'8l. EPA approved 213 water quality management plans generated
by State and areawide agencies. The review of State programs incorporated in
this report suggests that a number of States have developed varying levels of
nonpoint source control programs as a direct result of Section 208 activity.

EPA has continued to support the States in their development of nonpoint
source control programs through other funded sections of the CWA. Sections
106 and 205(j) have provided basic direction and support for State nonpoint
source activities. While Section 205(g) funds are also eligit’2 for nonpoint
source activities, they are not in widespread use due to high damand to

address point source program needs. These programs are summnarized in Table

3.2,

In addition, EPA continues to support a variety of experimental and
research-oriented programs, the results of which will provide technical
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TABLE 3.2 EPA'S MAJOR NONPOINT-SOURCE-RELATED PROGRAMS

PROGRAM NAME

BASIC PURPOSE

RELATIONSHIP TO NPS CONTROL

CURRENT ACTIVITIES

WATER QUALITY
PLANNING AND
MANAGEMENT

106

o Basic water quality
progran support,

o Provision of grants to
assist States and
interstate asgencies in
establishing and
maintadining adequate
measures (other than
the construction,
operation, and mainte-
nance of waste treat-
ment plants) for
prevention and control
of water polluttion,

Can be utilized to
support State planning
and implementation
activities for nonpoint
sources.

Activities funded include
management of State

poliution control pro-
grams. Control of non-
point sources is a 106
program grant priority in
FY 1984,

208

Areawide
Planning

Nationwide
Urban Runoff

Program

Designated agencies were
to develop and operate a
continuing planaing
process for areawide
waste treatment mansge-
ment. Federal grants
provided.

To provide credidle
information upon which to
base policy decisions
regarding Federal, State,
and local involvement
with urban stomwater
runoff and {ts control,
The principal focus of
the NURP program has been
identification of
pallutant loadings from
various urban environ-
ments and evaluation of
the effectiveness of
slternative control
techniques.

¢ The principal nonpoint
source control section
of the Clean Water
Act,

e Provided fimancial
sssistance to State
and areawide
(Regional) agencies to
{dentify nonpoint
source problams and
develop contro)
strategies between
1974 and 198].

Urban runoff s consid-
ered to be 3 significant
nonpoint source of polly-
tion, The NURP program
wvas an offshoot of the
208 nonpoint source
program, Twenty-eight
projects were selected
for the NURP program from
urban 208 projects.

o Over 200 water quality
- mang@ement plans
canpleted and approved
by Fy 1981.

e Appropriation of 208
planning related funds
discontinued in FY
1980.

o Since 1980, State
updates of plans and
implementation of
ongoing activities
have utilized State
funds, 205(j) funds
and 106 funds
respectively,

The 28 planning projects
supported by NURP are
essentially completed
except for campletion of
final reports., The final
NURP report 1s expected
to be pyblished in early
1984; a draft of this
report was published in
September, 1983,




TABLE 3.2 EPA'S MAJOR NONPOINT-SOURCE RELATED-PROGRAMS (CONTINUED)

PROGRAM RAME BASIC PURPOSE RELATIONSHIP TO NPS CONTROL  CURRENT ACTIVITIES
WATER QUALITY
PLANNING AND
MANAGEMENT
(cont inued)
205(9) Provision of grants for Water quality mansgement The top five tasks funded
water quality mansgmment planning activities by 205(3) are:
planning designed to funded under 205(3)
prov ide water quality include (but are not o water guslity
protection beyond that limited to): standards work
already achieved or
expected to be achieved o fdentification of the o wmonitoring
by the imposition of nature extent and
technology-based causes of water ¢ groundwater
controls, Activities quelity problems
funded under 205(J) {including nonpoint o total maximum dafly
should focus on priority sources) loads/waste load
water bodies where allocations
destgnated uses are not ¢ ftdentification of cost
being met, effective ang locally ¢ nonpoint source
acceptadle nonpoint planning and
|easures to meet and coordination
naintain water quality
standards

o determination of the
relative contributions
to water quality of
point and nonpoint

sources.
Continuing o Provides the basic This progran provides the Proposed rule changes
Planning authority of the CWA centra! integrating 1) further integrate
Process (303) for establishment of mechanisms by which the the basic components of
State and interstate State estadblishes its the water quality
water quality priorities for both point management planning
standards, and nonpoint source process and will focus
controls, State attention on the
e Provides for an role of nonpoint sources
integrated framework in restoring or enhancing
for al) water quality . uses.

management planning

programs, Section 303

provisions require .
that State agencies

update and integrate

all water quality

managenent plans and

establish priorities.

GREAT LAKES To demonstrate new Demonstration projects Section 108 (CWA) demon-

PROGRAM methods and techniques are directed toward stratfon programs have
and to develop prelimi- measures to control non- studied the cause/effect
nary plans for the point sources of pollu- relationship of various
elimination or control of tion, including urban nonpoint source problems,
pollution within al) or runoff and rural runoff. and have demonstrated the
any part of the water- effectiveness of a
sheds of the Great Lakes. . variety of nonpoint

source control tech-
niques. Recent projects
have asgisted Yocal and
State govermments in
technology transfer and
integrating USDA
resources to accelerate
adoption of tillage
practices suppertive of
phosphorus reductions
calleg for in U.S. Canads
water quality agreement.
v




-

TABLE 3.2 EPA'S MAJOR NONPOINT-SOURCE-RELATED PROGRAMS (CONTINUED)

FROSW NAME

BASIC PURPOSE

RELATIONSHIP TO NPS CONTROL

CURRENT ACTIVITIES

CLEAN LAXES
PROGRAM

Provision of grants to
States for the {dentifi-
cation and classifica-
tion, according to
trophic conditions, of
811 pudblicly owned fresh
water lakes, and the
establishment and imple-
mentation of methods to
contro) pollution sources
and restore the quality
of such lakes.

The Clean Lakes Program
is an Agency program
which can be ysed to
cost-share with States
for implementation of
nonpoint source controls,
A large portion of the
program's attention has
focused on nonpoint con-
trols; funds are provided
for a variety of water-
shed protection measures
as well as for direct
1ake restoration.

Funding {s provided for
use in completing exist-
ing projects,

CHESAPEAKE BAY
PROGRAM

To define the ecological
conditions and water
quality managament needs
of the Chesapeake fay,
and to evaluate the
effectiveness of
alternative pollutant
controls on point and
diffuse sources
discharging to the
Chesapeake drainage
system,

The ecosystem approsch of
this program ensured that
nonpofnt as well as point
sources would be
examined. Relative
loadings from point and
nonpoint sources were
identified, and the
program’s deta base was
designed to serve as a
tool for targeting
pollution controls for
nonpoint sources as well
as point discharges.

EPA has completed 1ts
Congress fonatly-mandated
activities. The program
is currently in transi-
tion from research and
analysis to State
determination of the
actions to de taken,

ILLON
RESERYOIR

A demonstration project
designed to evaluate the
cost-effectiveness of
possidble tradeoffs
between point and
nonpoint sources.

The Dillon Nonpoint
Source Demonstration
Project fn Northwest
Colorado analyzed the
econanic and technical
viability of allowing
four municipal treatment
plants to forego
improvaments in exchange
for implementation of
nonpoint source controls
in the Dillon Watershed.

Special Study




assistance to the States in implementing nonpoint source controls. One

example is NURP, discussed above. This program investigated urban runoff-

problems and alternative control measures in 28 cities around the country.
Methodologies developed by NURP will facilitate the transferability of NURP
findings to other areas without the need for intensive data gathering efforts.

A second example is the Dillon Nonpoint Source Control Demonstration Project

discussed in more detail in the following “Case Examples.* The purpose of

this project is to examine the efficacy of tradeoffs between point source and
nonpoint source controls. An ongoing effort of the Northwest Colorado Council
of Governments, with the assistance of the Colorado Department of Health and
the U.S. EPA, this project estimated substantial cost savings from the
implementation of a phosphorus control strategy that relies on nonpoint source
controls rather than additional point source controls.



CASE EXAMPLES:
EPA-SUPPORTED NONPOINT SOURCE CONTROL EFFORTS

DILLON RESERYOIR: AN EXPERIMENT IN TRADING POINT AND
NONPOINT SOURCE CONTROL MEASURES(11]

Dillon Reservoir is located in the Rocky Mountains about 100 miles from
Denver., It is both a significant source of Denver's water supply and a
location of a variety of recreational activities. In recent years, burgeoning
vacation and permanent home development has led to water quality problems
related to excessive algal production, The source of nutrient enrichment has
been identified as phosphorus. Although phosphorus 1loadings are low in
comparison to normal standards, algal growth in the Lake is particularly
sensitive to the amount of phosphorus available.

The Dillon Reservoir project is an experimental project that analyzed nonpoint
source control as an option for reducing phosphorus loadings to the reservoir.
Four wastewater treatment plants have already achieved high levels of phos-
phorus reduction, and analysis showed that 72% of Dillon's tota)l phosphorus
load now comes from nonpoint sources. A tradeoff analysis was performed that
compared the cost and removal efficiencies of additional wastewater treatment
plant controls versus control of nonpoint source runoff.

The tradeoff analysis found that imposition of nonpoint source controls for
phosphorus reduction, in place of additional point source controls, would pro-
vide considerable cost savings. Even if the effectiveness of nonpoint source
contrals is more limited than initially estimated, cost savings will remain
substantial. The Northern Colorado Council of Governmments is now proposing
the use of point/nonpoint tradeoffs to meet new wasteload allocation require-
ments in Dillon Reservoir,

EPA CLEAN LAKES PROGRAM:
LAKE RESTORATION IN COBBOSSEE WATERSHED[12]

The Cobbossee watershed drains 217 square miles in the State of Maine and
contains 28 lakes, three of which are eutrophic due to phosphorus loadings
from point and nonpoint sources. Despite the progress made from point source
controls, additional controls were deemed necessary to restore lake water
quality. The Clean Lakes Program (under Section 314 of the Clean Water Act)
provided the funds for restoration of these lakes, a project that included
alum treatment of one lake and implementation of agricultural nonpoint source
controls in the watershed of all three lakes. Once considered one of the most
polluted lakes in the State of Maine, Annabessacook Lake has undergone a 45%
reduction in its total phosphorus level between 1975 and 1980. Significant
water clarity improvements have already been documented for Annabessacook
Lake, and further water quality improvements in all three lakes will continue
to be carefully monitored.
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CHAPTER 4

Looklnﬁ Ahead: Managing Nonpoint 80urcﬂ

INTRODUCTION

In Chapter 1, we examined the nature and extent of nonpoint source problems
nationwide. Chapter 2 discussed these problems at greater length within five
source categories (agriculture, silviculture, mining, construction, and urban
runoff) and mentioned that many management practices exist which can reduce
nonpoint source pollutant runoff. A great number of these practices can be
implemented with minimal difficulty and cost. Chapter 3 discussed the fact
that many States now have programs underway that seek to address nonpoint
source pollution problems, and the various Federal programs that provide
technical assistance and support for nonpoint source programs at the State and
local levels.

Chapter 4 seeks to outline the important components of a State program
designed to manage nonpoint sources of pollution. As our technical under-
standing of nonpoint source pollution has grown, several gaps in our
management of nonpoint sources have been identified. In most cases, these
gaps are related to institutional and management issues rather than a lack of
understanding about the causes of and solutions to the nonpoint source
problem, For this reason, Chapter 4 primarily addresses the institutional and

- management considerations of a successful State nonpoint source control

program.

WATER QUALITY MUST BE SYSTEMATICALLY
MANAGED AT THE STATE LEVEL

State management of nonpoint source control programs is the key to achieving
water quality objectives. As the central manager of the water quality
program, the State must establish where water quality problems exist from both
point and nonpoint source poliution, and determine which water quality
problems will receive its priority attention. It. is at the State level that
comprehensive strategies can be adopted, progress toward achievement of
objectives can be monitored, and necessary adjustments for a more effective
strategy can be made.

For several reasons, dynamic leadership and management is vital to forging an
effective nonpoint source control program, First, in many watersheds, imple-
menting the voluntarily adopted best management practices (BMPs) may have no
discernible impact on water quality unless the new approaches are targeted at
critical land parcels from which nonpoint source pollutants are coming.
Second, even when adoption of BMPs is within the means and econamic interest
of the landowner, education and training may be necessary to provide both the
incentives and technical knowledge that will foster implementation of con-
trols., Finally, the adoption of control measures for certain nonpoint sources
will often remain beyond the economic interest of the landowner. In these
instances, the adoption of BMPs may require regulatory action, the use of more
powerful incentives, or both.



As has been discussed earlier,

adoption of BMPs by landowners will not always achieve significant improve-
ments in water quality. Results require carefully managed implementation of &

carefully designed program. Key elements of an effective State nonpoint
source program involve: ‘

e A sound management approach, headed by a responsible agency
that can oversee implementation of the strategy(ies) and be
held accountable for results;

] Careful targeting of nonpoint source controls, including

site-specific selection and application of the BMPs that
serve as these controls; :

o Design of appropriate strategies to implement control
measures; and

o Effective institutional arrangements for enforcement and
delivery of appropriate assistance.

KEY COMPONENTS OF SUCCESSFUL STATE PROGRAMS:
HIGH PAYOFF, CORRECT STRATEGY, AND COOPERATION

Nonboint source control programs -are being implemented in many States.
However, in many cases, these programs do not take all aspects of the problem

into account. More effective design of State strategies can go a long way -

toward gaining control over nonpoint sources of pollution. The key components

of a successful State nonpoint source program are discussed briefly in the
sections that follow.

Nonpoint Source Controls
ﬁus% Be Targeted for High Payoff

When developing a high-payoff program to combat pollution from nonpoint
sources, it is vital to aim the control strategy and supporting resources at
those watersheds--and the land areas within them--where pollutants are most
likely to be effectively and efficiently controlled. As was discussed in
Chapter 2, this targeting has four basic aspects:

1. Determine the priority wat>~ bodies within the State for

which the source of the exi_.ing or potential water quality
problem is "nonpoint.®

The principal consideration is whether an existing or
potential impairment of use is caused by nonpoint sources,
point sources, or natural background levels,

2. Of those priority water bodies identified in (1), decide
which ones should receive concentrated attention.

4-2

State programs that rely solely on voluntary



As was discussed in Chapter 2, issues of practicality
(e.g., the availability of control techniques, local
community interest or concern, and landowner cooperation)
as well as consideration of relative water quality values
within the State will affect the answer to this question.

3. Establish which land-use activities within the watershed
are responsible for delivering pollutants to the water
body.

4. Design a system of BMPs that will best control the delivery
of pollutants to the water bodies in the watershed.

The first two targeting mechanisms identify the water bodies toward which
efforts should be directed. The last two fine-tune the control approach,
maximizing its payoff by focusing on the most effective controls and on the
specific locations and activities at which they should be aimed. The outcome
of these determinations will lay a good foundation for the institutional
framework chosen for management of the program.

Two issues that have received inadequate attention in nonpoint source control
programs should be carefully considered in future planning. These issues are
{1) the need for nonpoint source water quality benchmarks and (2) ground water
contamination by nonpoint source activities, These are discussed in more
detail below.

Support Management with Water Quality Indicators
Targeted to Nonpoint Source Controls

Before judgments can be made about the severity of a particular nonpoint
source pollution problem, quantitative tools for assessing the problem must be
available. Traditionally, numerical criteria have been used as benchmarks
against which water quality problems can be managed and assessed. (Examples
of these criteria are 5 mg/) for dissolved oxygen and 250 mg/1 for chlorides
and sulfates.) However, these tools are largely unsuited for managing
nonpoint sources, as they are designed to protect water quality from point
source impacts during low-flow conditions. Indicators should be established
that address water quality problems related to the high-flow conditions that
accompany nonpoint source pollution. This work calls for development of a
different perspective on quantification of water pollution, and involves both
canplex and fundamental problems. For example, the flow conditions under
which pollutants are mobilized from nonpoint sources are too variable to
support the development of single-parameter criteria.

Nevertheless, benchmarks are necessary, and where they are lacking, management
difficulties result. Identification of water quality problems cannot rely
solely on violations of specific pollutant levels in ambient water. EPA is
currently emphasizing the development of biological measures to support. use
designations and to encourage biological monitoring. Adoption of these
biological measures by State agencies should help address the difficulties in
nonpoint source problem identification.
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In addition, analytical methodologies utilizing statistical approaches®

developed in the course of the Nationwide Urban Runoff Program (NURP) improve
our ability to accurately estimate nonpoint source pollutant loadings that
result fram intermittent and highly variable nonpoint source pollution events.

Consider Ground Water in Identifying Priorities

State programs should consider ground water when identifying priority nonpoint
source water quality problems. Most States traditionally have focused on the
quality of surface waters in their pollution abatement programs. Ground water
quality protection programs are in various stages of development in many
States. Ground water monitoring is generally not conducted unless a specific
problem has been identified. VYet there is increasing evidence that ground
water can be--and, in many cases, is being--severely affected by land
management practices. A carefully targeted nonpoint source control program
should consider ground water as well as surface water problems. In some
instances, the priority water body may be an underground aquifer,

An Effective Program Hinges on States Selecting the Right Strategy

States have access to a varijety of approaches that can be used to encourage
BMP implementation. These strategies include education, training, financial
incentives, and regulation, alone or in combination. The selection of
appropriate strategies depends upon the nature of the nonpoint source problem
being tackled, the BMPs available to address that problem, and a variety of
institutional considerations. :

The choice of strategy often depends upon who receives the benefits from BMP
~ implementation and the time frame over which those benefits are realized. The
benefits of BMPs may or may not be immediately apparent to landowners. Where
the BMPs used to control nonpoint sources have obvious short-term advantages
for the landowner being asked to implement them, training programs to teach
new management practices may constitute an appropriate and effective strategy.
For example, better management of fertilizer usage on farmlands is a BMP for

agricultural nutrient control that has short-term econamic benefits to the
farmer. .

In other instances, direct benefits to the landowner may be delayed, or do not
occur at all, and implementation of BMPs through education and training alone
may not be successful. In such cases, financial incentives may be warranted.
Financial or market incentives (e.g., low-interest loans, tax incentives, cost
sharing, and trading) can often bridge the incentive gap associated with BMP
implementation. In situations where benefits accrue not to the individual
landowner , but rather to society at large, cost sharing and cash payments may
be necessary. Risk-sharing, in the form of State equipment loan programs or
insurance programs, has potential for cost-effectively con.rolling nonpoint
sources of pollution. Trading of pollution control requirements between point
and nonpoint sources is another approach which, in one instance, is proving to
be cost effective.[1] '
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WISCONSIN STATE PROGRAM[2)

Nonpoint Source Water Quality Problems
Are A Significant Concern

As a result of the implementation of long-standing control programs for point
sources in Wisconsin, the major remaining water quality problems in the State
are primarily due to nonpoint sources of pollution. Nonpoint sources are
suspected of impairing designated uses in nearly every lake and stream in the
southern two-thirds of the State. The affected area includes approximately
130 of the total 330 watersheds found in Wisconsin, including a large number
of trout and bass streams and deep, high quality lakes, many of which are
valued as recreational and commercial resources. The major nonpoint source
problems are animal wastes, cropland erosion, woodland grazing by livestock,
construction activities, and urban runoff.

Intergovernmental Cooperation and Clear

Management Responsibility Are Key

The Wisconsin Department of Matural Resources (DNR) has overall responsibility
for administration of the nonpoint source control program and disburses cost-
sharing and local assistance funds for implementation of the program. The
Wisconsin program relies heavily on a cooperative arrangement with Statewide
and local agricultural agencies. The water quality agency (the DNR) has clear
implementation and management responsibility for the program, A State non-
point source coordinating committee plays a significant role in the selection
of priority watersheds. Membership on this comittee includes representatives
of Federal, State, and local governments. With the help of the committee, the
DNR selects priority projects and develops detailed watershed implementation

~plans.

Local implementation of watershed plans takes place through a Designated
Management Agency (DMA)--usually the local Land Conservation Committee. Soil
Conservation Service staff and Extension Agents provide additional technical
support and assistance to local farmers. Specifically, these staff provide
technical assistance to landowers for the design and implementation of BMPs.

Targeting Critical Areas Ensures a High Payoff

An underlying concept of the nonpoint source control program in Wisconsin is
the concentration of available financial and technical resources on critical
areas which will maximize the water quality benefits of the investment.
Priority projects of two types are targeted by the program--priority watershed
projects and 1local opriority projects. Priority watershed projects are
hydrologic units in which nonpoint source problems occur over large areas (on
the order of 100,000 acres) and major portions of the watershed require imple-
mentation of BMPs. Those areas within the watershed that contain the most
significant sources are identified as priority management areas, and are the
only areas eligible for cost sharing. The DMA negotiates cost-sharing agree-
ments for BMP implementation that require implementation and installation
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within five years. Cost-sharing rates vary from 50 to 70% per BMP, with no
limitation on maximum amounts except for animal waste storage facilities.

Supplemental county funds may raise the cost-sharing rate to as much as 90% on

certain practices., Currently there are 19 ongoing priority watershed
projects, and typical projects follow an 8- to 9-year progression from initial
selection to canpletion of BMP implementation,

Local priority projects are for smaller areas, typically less than 6,400
acres, and address nonpoint source problem areas that do not require a total
watershed approach. Many individual lakes and streams can be protected in
this way. Between 1979 and 1980, 27 local priority projects were funded, 24
of which are already complete. Local priority projects are selected by the
State from applications submitted by the DMA's. Cost-sharing agreements are

signed by project participants, and implementation generally occurs within 2
years,

Preliminary Results Show Program is Meeting Water Quality Goals

Nonpoint sources are a significant water quality problem in Wisconsin, and, in
response, the State has developed a very innovative program to address this
problem. A recent evaluation of the program concludes that "the priority
watershed project approach has proven to be a very effective way to integrate
land management and water resource programs.”[31 This evaluation was based on
a preliminary assessment of the program's achievements in two priority
watersheds--the Elk and Hay River Priority Watershed Projects. Specifically,
" preliminary results in the two watersheds show that approximately 70% of the

pollutants associated with barnyard runoff will be brought under control. In
addition, the evaluation reports that significant water quality improvements
have been achieved in the Hay River Priority Watershed Project.[4]

Implementation Takes Time

Wisconsin's recent program evaluation clearly illustrates that it takes time
to implement nonpoint source controls and to evaluate their effects. It was
only possible for Wisconsin to do this preliminary evaluation 5 years after
the initiation of the two watershed projects.[5] A number of time-consuming
. steps must be completed for all priority watershed projects. The key steps
include: project selection, an assessment of the watershed and development of
a detailed implementation plan, development of cost-sharing agreements with
" landowners for BMPs, and, finzlly, the installation of BMPs. Evaluation of
the Hay and Elk River Priority Watershed Projects is gossible because these
projects are at the stage of having campleted cost-sharing agreements with
landowners. Many of the landowers are, in fact, in the process of installing
BMPs.[6] Although implementation takes time, preliminary results in the Hay
and Elk River Priority Watersheds indicate that the control efforts will
result in same water quality improvements.




In instances where financial incentive programs, risk-sharing, and educational
activities are neither sufficient nor appropriate tools for BMP implementa-
tion, it may be necessary to construct a regulatory program. The efficacy of
a regulatory approach depends upon a variety of factors, including cons idera-
tions of social equity, the ability of the landowner to absorb costs, and the
enforcement capability of the State program. An example of a regulatory
program is represented by the attempts of State and local governments to
prevent construction erosion. When this regulation is applied consistently
through a permit program, all developers and builders are treated equally, and
costs are passed on to the consumer. However, when considering the applica-
tion of a regulatory strategy for agricultural activities, policy-makers must
recognize that it is likely that the farmer both operates on a lower profit
margin and is less able to pass additional costs on to the consumer. In
addition, it is difficult to conceive of an appropriate enforcement mechanism,

More specific issues regarding the choice of strategy for particular nonpoint
source categories are discussed in the following sections,

Agriculture: Current Educational and Training Programs
Are Not Always Enough

while most State programs to control agricultural nonpoint source pollution
are largely voluntary in nature, it is clear that educational and voluntary
programs may not do the whole job. ‘A significant percentage (estimates are as
high as 50%) of the agriculture-related sediment pollution can be controlled
by conservation tillage which provides direct benefits to the farmer by
keeping topsoil on the land. Even adoption of that practice, however, may
require both technical assistance and a capital investment beyond the short-
term capability (or econamic interest) of the individual farmer. The more
costly BMPs that cannot demonstrate significant direct benefits to the
individual farmmer (such as feedlot improvements and exclusion of livestock
from streambanks) may require a different approach--e.g., financial incentives
or regulation--in order to be adopted.

Conservation Tillage Practices: Apply with Care

Those BMPs known as “conservation tillage" practices have been shown to be
highly effective in reducing erosion from farmland., However, they require
that farmers manage their land in a very careful manner. Many experts feel
that management training s necessary to implement conservation tillage
successfully., Several of them have raised questions as to whether or not
landowners initiating conservation tillage practices on their own may
unwittingly contribute to environmental problems associated with pesticides
and nutrients.

There are specific reasons for applying conservation tillage strategies with
care. First, these practices are associated with increased amounts of herbi-
cide use. A verdict has not yet been reached on whether BMPs such as no-till
practices reduce runoff sufficiently to prevent increased herbicide loadings
in surface water as a result of the increased herbicide use. Second, because
conservation tillage techniques work by holding water (and soil) on the land,
experts question whether or not these practices will increase nitrate levels



in ground water, Because of these concerns, Wisconsin, for example, will not
encourage the use of no-ti11 practices, although it does promote a variety of
other conservation tillage techniques. The extent of current and projected

shifts to conservation tillage practices warrants a monitoring of side effects
by State agencies.

Silviculture: A Greater Focus Is Needed
on the Small Woodlot Owner

Water quality problems caused by silvicultural practices of the small non-
industrial woodlot owner are not adequately addressed by many State programs.
The strongest nonpoint source regulatory and quasi-regulatory programs exist
in the Northwest, where industrial forestry landholdings are largest. The
Southeast, where much of the growth in forestry production is taking place,
relies on voluntary programs. This area is characterized by small landowners
for which BMP implementation may reduce the immediate cash return on a
harvest. Although there are a few silvicultural-related incentive programs
(e.g., cost sharing) that address the financial needs of the small landowner,
they are small and do not assist many landowners.

Training and educational programs for landowners and contract loggers have
been demonstrated to increase adoption of BMPs, Additional research and
monitoring on the productivity benefits and actual net costs of BMP applica-

tion are required to provide foresters with additional information in the
effort to promote BMP adoption.

Mining: Correction of Water Pollution from Abandoned
Mines Remains a Difficult Control Issue

Some of the most severe sedimentation and toxic n. ‘aint source water quality
problems are caused by abandoned surface and deep 1 and metal mines.* The
.leaching of acids, heavy metals, and radioactive mu. 'ial from abandoned mines
can severely degrade water quality and, in some :tances, render affected
water bodies biologically dead. It is general’ less costly to address
problems associated with sediment and erosion fr.m surface sites than to
combat acid mine drainage from deep mines or surface mines.

Proper site planning of operating m:-es is the key to preventing serious new
water quality problems from mining activities. The cleanup of abandoned mines
is often made more technically difficult by poorly designed mining operations
in the past. Cleanup is compiicated because former owners may be difficult to
identify and 1iability hard to establish. 1In general, State strategies for
addressing nonpoint source problems from abandoned mines --ould involve
targeting the greatest opportunities for abatement of water - ity problems,
establishing authority to seek legal remedies against for- ° owners, and
providing technical assistance and money for cleanup.

*Operating mines are considered to be a point source of pollution and are
controlled through NPDES permits. An analysis of water quality problems
associated with operating mines is beyond the scope of tnis report,
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Construction: Public Building Projects
May Present a Different Challenge

Implementation of construction BMPs is rarely considered to be in the economic
interest of an individual builder. Therefore, there is widespread agreement
that a reqgulatory approach to the control of nonpoint source pollutants from
private construction sites might be necessary.

Sixteen States and the District of Columbia have sediment control laws
covering a variety of construction activities. The remaining States--
including some of the fastest growing ones--do not directly address erosion
(and resulting sedimentation) from this source. Many of the existing State
laws have exemptions for various construction activities. State and local
engineering guidelines may fill gaps in State laws, but the degree to which
they do so is varied,

Public construction projects may remain a source of concern even where sedi-
ment and erosion control laws are in place. Highways are the largest single
source of construction erosion. The Federal Highway Administration monitors
implementation of BMPs in Federally assisted highway construction, and State
and local governments monitor projects constructed solely with State and local
funds. Requirements for BMP application are typically made part of highway
construction contracts. The effectiveness of this management approach varies
from State to State and largely depends on State enforcement mechanisms. The
fact remains that highway construction is still a significant source of
sedimentation in same areas. Local road building is often unregulated, and can
cause significant localized problems in the absence of Statewide sediment
control laws.

Urban Runoff: 01d and New Urban Areas
Require Different Treatment

Urban runoff programs are generally considered to be a municipal responsi-
bility. The efficacy of programs in older, highly developed sections of
cities is limited by the expense and difficulty of implementing effective BMPs
in these areas. Indeed, in most parts of the country, the expense and diffi-
culty of implementing controls in built-up areas will always preciude effec-
tive "structural" actions. Certain techniques such as street sweeping or leaf
pickup are applied in many such areas, but have limited effectiveness.
Developing urban areas offer the greatest opportunities for addressing urban
runoff problems through land use regulation and development planning., The
great expanses of impermeable surface that promote runoff can be reduced by
appropriate land use and stormwater management planning. Retention and/or
detention basins can be incorporated into site preparation at relatively
modest cost to reduce both runoff volumes and pollutant loadings. Land use
and development planning is a local prerogative, however, and impiementation
of programs to reduce runoff in developing areas varies widely. Where
developing areas address urban runoff in their land use and site planning at
present, primary emphasis is upon preventing drainage and associated flooding
problems. However, future approaches to urban runoff control can and should
integrate both drainage and water quality objectives.
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Cooperation Between the Water Quality Agency

and the Operating Agency s Important

Regardless of the basic nature of the nonpoint source control program, effec-
tive implementation and enforcement of that program will require significant
conmitments by the States. FEducation and training of individual landowners
and operators is an important camponent of regulatory programs as well as
programs relying on voluntary dimplementation of BMPs. Because certain
existing State and Federal programs regularly provide technical assistance and
support to individual landowners and operators who may be the generators of
nonpoint source pollutants, there is widespread agreement that involvement of
Federal and State soil conservation, agricultural, and forestry programs is
key to implementing nonpoint source control strategies. »

As we have discussed, the differing missions of these agencies can lead to a
lack of focus on water quality objectives. FEffective management of nonpoint
sources will require cooperative efforts between the water quality agency and
the operating agency that routinely reaches the landowner. Respective roles
in this cooperative arrangement might include:

® Gubernatorial designation of the lead agency responsible for
implementation of a nonpoint source contro) program.

® State passage of the necessary legislative authority to
implement the program.

o State water quality agency identification of priority water
bodies needing nonpoint source controls.

® An inventory of land management activities likely to be a
source of nonpoint pollutants conducted by the appropriate
operating agency (e.g., USDA's Soil Conservation Service or
the local soil and water conservation district).

o A watershed-based analysis and identification of the
priority land management practices that must be controlled
to manage nonpoint source pollutants performed by the water
quality resource agency.

o Technical assistance at the field level provided by staff
of the operating agency to assist in the identification,
selection, and implementation of appropriate BMPs to address
the nonpoint source problems,

e Education provided by the operating agency which is directed
toward critical landowners and the general public to
increase awareness of the need for and the benefits of
controlling nonpoint source pollution.

Finally, cooperati - arrangements with operating agencies can maximize the
utility of the 1im-ted amounts of technical and financial assistance these
agencies provide tc landowners: where possible, BMPs that satisfy the goals
of the operating agency can be dovetailed with those that would promote water
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CASE EXAMPLE:
COOPERATIVE EFFORT TO REDUCE PHOSPHORUS LOADINES TO LAKE ERIE [7]

THE PROBLEM

Lake Erie has received a great deal of attention since the late 1960s because
of problems with accelerated eutrophication of its waters, As of the early
1970s, the primary cause of accelerated eutrophication was determined to be
excessive phosphorus loadings. After additional study, the Western Basin of
Lake Erie was identified as a significant source of these phosphorus loadings.

A COOPERATIVE EFFORT TO ADDRESS THE PROBLEM

The Tri-State Tillage Project is a cooperative effort to control the agricul-
tural nonpoint sources which contribute to eutrophication of Lake Erie, and is
being undertaken by a variety of agencies at the Federal, State, and local
levels, The project is being conducted for the U,S, EPA Great Lakes National
Program Office by numerous soil and water conservation districts, and is being
coordinated through the National Association of Conservation Districts.

Soil and water conservation districts in Indiana and Michigan and two counties
in Ohio have received grants directly from EPA under the Great Lakes (Section
108) Program. The Ohio Nepartment of Natural Resources (Division of Soil and

- Water Districts) has received a grant for the remainder of the Ohio districts

and has entered into subcontracts with them for implementing projects within
their jurisdictions. A total of 31 districts have received funds for conser-
vation tillage projects.

The primary objective of these projects is to provide interested farmers with
no-ti11 and ridge-till planting equipment for use on 10- to 20-acre demon-
stration plots on their farms. Technical assistance is also provided to these
farmers by the Soil Conservation Service and Extension Service. In addition,
cost-sharing incentives are available to farmers in some counties through the
Agricultural Stabilization and Conservation Service, The goal of this effort
is to have 20 to 40 farms with 3-year demonstration projects using the no-till
or ridge-till system in each participating district.

RESULTS TO DATE

After little over one year of implementation, a total of 902 demonstration
plots covering 11,379 acres in 1R counties were established., Preliminary data
indicate that yields on no-till plots were better than or equivalent to yields
on plots employing conventional tillage. As a result of the Tri-State Tillage
Project, the adoption of conservation tillage practices will be accelerated
and, consequently, phosphorus loadings to Lake Erie will be reduced.

\




quality through nonpoint source pollution control. For example, the U.S.
Department of Agriculture's. Agricultural Conservation Program (ACP) will
provide up to $3,500 in matching funds for the implementation of conservation
practices. If these funds are targeted to priority water quality problems,
they can encourage the adoption of BMPs for effective nonpoint source controls
and result in "high-payoff" water quality improvements,

FEDERAL NONPOINT SOURCE PROGRAMS PROVIDE
IMPORTANT ASSISTANCE TO STATE PROGRAMS

Several Federal agencies address the nonpoint source pollution problem because
they (1) have camplementary programs in place, (2) have developed effective
outreach mechansims, (3) manage activities on Federal lands, (4) have under-
taken mandates which require that they address the problem, or (5) have
technical expertise available. EPA, for example charged with the responsi-
bility for protecting water quality, provides ov:-view of State agencies that
are developing programs to amelijorate nonpoint source pollution problems.
Other Federal agencies have extensive outreach capabilities. For example,
USDA has an extremely effective network of services and programs at the local
level. These services reach out to local farmers and landowners with tech-
nical and financial assistance programs that can provide the necessary support
for implementing nonpoint source contro) strategies,

Federal Programs Reflect Agency Priorities

The ability of different Federal agencies to support State nonpoint source
control efforts depends upon the nature of their primary mission. Programs
run by USDA and other Federa! agencies with nonpoint-source-related programs
often do not address water quality issues as the top priority problems. As is
appropriate to its own mandate, USDA stresses erosion control and maintenance
of land productivity. Some brief sketches of Federal programs that address
the nonpoint source pollution problem in same way follow.

e USDA's National Conservation Program (which provides overall
direction for USDA's soil conservation activities) makes
water quality a component of erosion control. However, the.
agricultural priorities of erosion control and maintenance
of productivity, rather than water quality, receive the
major emphasis.

o The Abandoned Mines Fund operated by the Office of Surface
Mining does not accord water quality a high priority for
targeting reclamation efforts. Few pro':sts targeted for
cleanup efforts receive attention primar ly due to their
water quality impacts.

¢ [n implementing a Memorandum of Understanding with EPA, the
Department of Transportation's Federal Highway Administra-
tion delegates the responsibility for managing highway-
generated sediment to the States. The FHA, however, is
responsible for monitoring State activities, and grants are
generally conditioned on the implementation of nonpoint
source controls.
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¢ The U.S. Forest Service (USDA) provides technical assistance
and support to State forestry agencies through its State and
Private Forestry Program. In addition, the Forest Service
is itself a manager of vast amounts of commercial forest
land. Forest Service efforts are not normally directed
toward water quality as a top priority.

EPA is Developing a Coherent Policy on
Nonpoint Source Pollution

EPA's nonpoint source control programs have, in the past, focused on providing
guidance and financial assistance to States and areawide (regiomal) agencies
as they developed the necessary plans to manage nonpoint sources. After
canpletion of the initial water quality management planning process in 1981,
the States began to implement nonpoint source management programs. Current
EPA ‘efforts focus on information transfer between and among States and
localities,

Recent reports from EPA Regions and the States, however, have identified
nonpoint sources as a significant water quality concern. EPA has identified
nonpoint source issues as one of its priorities, and is in the process of
developing a nonpoint source policy to guide the States' efforts. Among other
things, this policy as proposed would direct that higher priority be given to
use of resources from State water quality program grants (Section 106 of the
Clean Water Act) and from Section 205(j) grants for State nonpoint source
programs, In addition, the policy encourages States to identify those
priority watersheds requiring nonpoint source controls and to consider
implementing management programs in those areas.

CONCLUSION

Great strides have been made during the past decade by States and local
governments in both identifying nonpoint source problems and determining what
effective strategies should be implemented. A wide range of projects in
virtually every part of the country has demonstrated the effectiveness of
management practices to control nonpoint source pollution from such varied
sources as croplands, rangelands, agricultural lands, surface mines, forest
lands, construction sites, and urban areas. Experience over the past degade
has also shown that improvements in water quality can be achieved by targeting
the key land areas and activities that are most responsible for nonpoint-
source-related water quality degradation.

State management of nonpoint source control programs is the key to achieving
water quality objectives. As the central manager of the water quality
program, the State must identify nonpoint-source-related problems, establish
priorities, target key problem areas, and designate the agency to manage
corrective and preventive actions, which often must be applied in a very site-
specific manner. At the State level, compreh nsive strategies can be adopted,
progress toward achievement of objectives can be accurately monitored, and
necessary adjustments for a more effective strategy and program can be made.



While voluntary implementation of management practices has achieved and can
achieve even more significant water quality improvements, it is clear that
certain problems will require more innovative, management approaches.
Accountability, flexibility, and leadership are all vital elements. The
effective State program will involve a responsible State agency held account-
able for results, which has a sound management approach and is capable of
leading a cooperative effort by a variety of State and local governmental
entities. Effective control of nonpoint-source-caused water quality problems
will not happen easily. Dynamic and creative leadership is required at the
State level to forge effective nonpoint source programs.

While mos. of the planning, analysis, and implementation must take place at
the Stat: =vel, development of appropriate control measures will require a
coordinat... effort on the part of all levels of government--Federal, State,
and locai--working together in a mutually supportive partnership. Federa)
agencies play a variety of roles. They (1) provide dinvaluable technical
assistance and other incentives, (2) support research and demonstration
capability for the development and dissemination of needed methodologies and
innovative management approaches, and (3) support important networks of
services and programs at the local level. This assistance must continue to be
focused and made available at the local level by field representatives of the
parent agencies involved in nonpoint -source research and control. Local water
quality management agencies and decision-makers provide the necessary detailed
knowledge of what are, by nature, highly site-specific problems and solutions.
The key role, however, is played by the States, managing available resources
and bringing them to bear upon identified problems in a way that ensures
maximum water quality improvement for each dollar spent.
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APPENDIX A

Examples of Best Management Practices

for Selected Nonpoint Sources



1. Sediment From Cropland

Conservation Yillpge--
retaing crop residves on
the field surface through
practices ranQing from 8
variety of reduced tillage
spproaches to no-tillage.

Contour-strioc cropping=--1is
farming qently sloping
{7-R1} cropland along the
contour, alternatim strips
of o8 or close-growing
orasses and legumes with
row Crops.

Terracing-=1s & combination
of emdankments and channels
across & slope of w to
12%, fattening and
shortening the length of
the slope and theredy
reducing the volume of the
runoff by retaining 1t
longer for infiltration.

Grassed wvaterwys--are
natural or constructed
vegetated depressions which
carry surface runoff while
preventing the formation of

_gullies,

Campares with conventions)
t1llege, conservation
tillage tots) costs are an
sversge of 331 per acre.fe)
Mowever . on tome toils,
yields are reduced and risk
of lower yields is
increased,

Implementation costs
sverage 329 per acre.fs)
Operating sand matntensnce
costs range from $3-5 per
acre per year.fe] Costs
B3y be graater to the
farmer 4f 3 lower prafit
crop 1s planted to
sccomodate terracing.

Installation costs sre
Nigh, an sverage of 173 per
acrefe], and maintenance
Ccosts per acre are $16
yearly [b) Every ton of
erosion reduction costs
approximately $7,00.{s)

Construction costs are $1-2
per foot or $72 per acre;
Asintensnce costs ere $1-14
per acre per yeor.[d,f}
Costs are naminal for the
expected yearly average of
1 ton of pollutent
reduction per acre.(f)

TABLE A.1 EXAMPLES OF MANAGEMENT PRACTICES FOR AGRICULTURE*
AGRICUL TURAL
PROBLEN e COSTS AN COST SAVINES EFFECTIVENESS

Reduces sotl erosion
(60-991)(b,c,8), Punoff (up
to 61%), and loss of
autrients from the sof!,

The Conservation Tillage
News reports the following
resvits from certain
exper imentd! plots covered
with corn residue in lows:

@ Reduction of runoff--72¢

® So1) loss reduction--90%

@ Reduction of herdicide
loss--991

@ Reduction of nutrient
loss--761.

Reduces water erosion
40-603,.(e] Reduces wing
erosion 40-50%.[e)

Can be very effective in
reduc ing erosfon--50-903
(b); reduces suspended
solids 30-50%.[d) Runoff
wter §s also reduced.

Maduces sediment §-4nt
phosphorus 5-40%
pesticides 5-40%fe).

2. Excessive Pesticide
Loadings Into Water

Integrates Pest
Management --camb ines
traditional pest control
methods (such as crop
rotation) with sophisti-
cated measures such as
fnsect traps and anaiyses
of an ingect's life cycle
to detemmine how best to
interrupt ft,

Costs vary widely actorging
to practices chosen.

Moderate to Righ reductions
ranging from 20-40% in
pollivtant lowdings,
depending upon practices
vsed.[g]

3. vater Ouality
Pegradatior from Animal
Vastes

Livestock exclusien--
ensures the inaccessibility
of highly eroditle sreas,
such as streams, by fencing
these areas off,

Implementation costs
average 31,10 per foot of
fencing.Ta) Aversge total
cost 1s 34.00 for each ton
of pollutant reduced.(f)

Poliwtent reductions for
both practices are half o
ton per acre per year [f)
Reduces wind erosion
10-20%.(e) Reduces water
erosion 20-301.[e] Reduces
total phosphorus and
suspended solids 50-90%.(d)

A-1

*This table includes only a sample of the availabie wiss that might de used. The costs and effectiveness columns are
very brief anc are only meant to be indicative of relative values,

The information in this tadle was compiled from @
aumber of stucies, but does mot represent a comprehensive summary, -




TABLE A.1 EXAMPLES OF MANAGEMENT PRACTICES FOR AGRICULTURE (CONTINUED)*

AGRICUL TURAL
PROBLEN [

3. Water Ouality
Degradation from
Anima) Wastes
{continvec)

Feedlot weste management
systems--including
diversions, ponds, and
scraping that contro)
Tiquid end solid enimal
waste, perticulorly runoff
fron the feedlot,

COSTS ANN SAVINGS

Contro) of feedlot runoff
costs approx imatety 37500
yearly for every SO
snimals.fe W) Menure
storage 1s enpensive, on
average of 312,884 for each
storage factlity.fe)

EFFECTIVENESS

Manure storsge and feediot
runoff control sre very
effective at reducing
runoff and totel phosphorus
(75-1001) .[€)

4. Salinity fron lerigated

trrigation scheduling--in-
Croplands

volves proper timing of end
careful attention to the
volume of water applies to
the cropland.

Implanentation costs are
®intmel, 1f sny, ond
operation costs remge from
$3-15 per acre per
yeor.le 1) The monetary
benefits (reduced costs and
incressed yields) can
amount to 330 per acre per
yeor, generating 2 net
benefit of at least $18 per
acre per year.[e} for
every ton of pollutant
reduction, this IMP costs
37.90 year)y. (e}

Reduces an estimated 2 tons
of outlutants per acre per
yeor. (1) Can reduce:

@ total dissolved solids/

salinity-- $.201
aitrates--  5-20%
sediment--  0-10%

phosphorus-- 0-10%
pest icides-- 0-103.[¢)

§. Excessive Nutrient
Loadings

Techniques to reduce
sediment runoff may also
reduce nutrient loadings.

Nutrient use
Sansgement--pssures the
retention of nutrients ia
the s0ils and minimizes
losses through the- vse of
soil testing to quarg
against over-fertilization,
proper timing of autriest
application, and
incorporation of
fertilizers into the sof),

See #1, Sediment,

Costs ere minima) end may .
result in savings to
farmers throwgh lower
fert1lizer expenses os @
result of lower fertilirzer
opplications and losses.

See #1, Sediment,

Maderste raductions in
nutrient losses from the
soil,

Genera! Sowrces for Tadle A.1:

1. Pierre Crosson, Conservation Tillage and Conventiona) Tillage: A Comparative Assessment, Soil Conservation Socfety of

America, 1881,

2. Joseph A, Krivak, “Best Management Practices To Contro) Nonpoist Source Pollution From Agricultyre ,® Journa) of Soil

and Water Conservation, July/August 1978, pp. 161-164.

3. RCA Potential Prodlem Area I] Water Ouality:

Prodlem Statement and Objective Determination, USOA, wly 1979, pp.

4. Contro) of Vater Pollution from Cropland, Vol. ), Agriculturs) Research Service, \BDA, Office of Research and
Develooment, u.S. EPA, 1978, .

Sources of Cost Information:

a. Aoriculturs! Stadilization snd Conservation Service, data from Conservation Reporting and Evaluatier System (CRES),
1983, '

b. Best mu%nt Practices for Aericultural Nompoint Source Control:
. . s » PP, -32.

€. Lee A, Christensen and Patricis E, Morris, °A Comparison of Tillage Systems for Reducing Soil Erosion and Water
Pollution,” Agriculture Econamic Report Wumber 499, p. v,

d. Nonooint Source Sollution Abatement {n t: -zat Lakes Basin: An Overview of Post-PLUARG Developments, Water Quality
Bard of the International Joiat Lommiss .. Twgus . e 310

e, Nonpoint Source Pollution Control Strate - - Colerado, Draft Report.

f. Imolementation Planning for Contro) of sarfcultura} Pollution:
TOaTE) . VS, TPX OFee o7 Water e TR — TV, 1T TT— 11

g. Unpublished data fram U.S. EPA Vater Planning Division.

Sediment, North Carolina Extension Service, U.S.

Iastitutiona) and Financial Issues and Approaches

h. Lower 8lact River Priority Watershed Plan, Wisconsin Depertment of Matural Resowrces, USDA, p. 460.




TABLE A.2 EXAMPLES OF MANAGEMENT PRACTICES FOR SILVICULTURE*

SAMPLE MANAGEMENT

PROBLEM PRACTICE COSTS BENEFITS
1. Sedimentation Harvest site pre-plan- Low. High. Planning
construction ning. Time should be road layout can
and stream spent laying out roads reduce road miles
crossings and loading areas on an and decrease con-
enlarged segment of a struction mainte-
topographic map, and nance costs; better
then marking them on the layout can reduce
ground prior to arrival erosion.
of crews and equipment.
Roads should follow
contours, avoid steep
slopes, and be slightly
outsloped to disperse
drainage. Sensitive
soils at risk of severe
erosion or landslides
should be identified and
avoided.
2. Concentration Waterbars and turnouts Low to medium  Medium.

of water on
roads

may be constructed to
reduce volume and
velocity of water on
roads, Planning to
.minimize use can reduce
rutting. Closing and
reseeding of roads is
also recommended,

($40-100),.Ta)

. Site prepara-

tion too
intensive,
causing

- erosion

Where applicable,
chopping and burning
1s preferred over

shearing and windrowing.

Disking and root raking
should be avoided.

Low ($120/
acre).fal
Although

"site looks

"messier,"
the cost
is less.

Medium to high.
5011 conservation
gives higher wood
yields,

*This table includes only a sample of the available BMPs that

might be used. The

costs and benefits columns are very brief and are only meant to be indicative of
The information in this table was compiled from a couple of
studies, but does not represent a comprehensive summary.,

relative values.




TABLE A.2 EXAMPLES OF MANAGEMENT PRACTICES FOR SILVICULTURE (CONTINUED)

SAMPLE MANAGEMENT

PROBLEM PRACTICE COSTS BENEFITS
4, Sediment ~ Use bridges and culverts Bridges, Medium,
generated over all Tive streams; high
at stream cross streams only at ($1,000 -
crossings right angles; keep $1 million);

equipmentment out of culverts,

streams. ‘Be sure Tow ($100-

to maintain culverts 150). [

prior to wet weather

periods to p--vent

clogging and  :houts.

. Thermal pollu- Streamside M¢  ament Medium to High. Keeps
tion; organic Zones (SMZs). _eave a high. Loss stream tempera-
matter strip with encugh trees of timber tures down.

and brush to provide left in Practice helps

adequate shading. zone, but keep equipment

Width depends on practice out of streams.

stream size and angle is reported :

of adjacent slope. to be

This 2one can also be “catching

an effective barrier to on" as a

keep slash and debris stream pre-

out of stream, although servation

sediment may run technique.

through.

. Groundcover (a) Directional felling, $150/acre, Med ium,
and soil dis- to place logs nearer faj
turbance from to skid trails and
log removal reduce turning while

dragging.

(b) Aerial skidding High to Medium to
methods, various very high. high.
techniques that Tractor
eliminate the use of skidding is

tractors, and
partially or wholly
1ift logs off the
ground for transport
to loading site.

commonly used,
except for top
grade timber
on very steep
slopes.
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TABLE A.2 EXAMPLES OF MANAGEMENT PRACTICES FOR SILVICULTURE® (CONTINUED)

SAMPLE MANAGEMENT
PROBLEM PRACTICE

COSTS

BENEFITS

. Groundcover and (c) Harvest Method:

soil disturbance

from log removal

(continued) Tractor
High Lead
Sky Line
Balloon
Helicopter

(Will vary according
to volume of timber
per acre)

Cost per 1,000

Board Feet:
$ 15 - 25
$ 20 - 35
$ 4N - &5
$ A0 - 80

$120 -140.Tb]

7.

Chemical runoff Mark streams prior to
spraying; leave strips
on both sides of stream.
Avoid wet weather periods.
Follow label directions.
Use no more than necessary
or economically justifi-
able.

None.

Not
Quantified.

General Sources for Table A.2:

1.

2.

"Forest. Management for Water 0Nuality," U.S.

Forest Service/EPA,

August 1981

(Workbook to accompany the National Forestry Water Ouality Training Program, Part

B, Units 1-9 slide tape program).

A Review of Current Knowledge and Research on the Impact of Alternative Forest
Management Practices on Receivin ‘Water, National Council of the Paper Industry
for Air and St I t % R

ream Improvement, Technical Bulletin No, 322, May 1979, p. 38.

Sources of Cost Information:

a.

b.

Interviews, U.S. Forest Service.

National Water Nuality Goals Cannot Be Obtained Without More Attention to
PoTTution from Diffuse or "Nonpoint™ Sources, GAD, December 1977, p. 3.
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TABLE A.3 EXAMPLES OF MANAGEMENT PRACTICES AND
RECLAMATION TECHNIQUES FOR MINING

PROBLEM EXAMPLE MANAGEMENT PRACTICE €osTs BENEFITS

1. Leaching of
acid and metals
fran tailings

(a) Replacement of hazardous High High
materials 1n mine passages
and sealing of mine,

and spoil.

(b) Regrading and burial with
soil that will support vegeta-
tion.

(¢) Impoundment of waste
materials with collection
and treatment of runoff.

(d) Placement on impervious
surface with clay or concrete
cap.

(e) Compounding of hazardous
substances with asphalt to
prevent all contact with water
and air,

(f) Diversion of water from the
mining area and fram exposed
acid-producing materials

(g) Placement of crushed 1ime-
stone barriers in stream beds;

. adadition of 1ime, soda ash, or

other neutralizing agents to
streams; construction of a

treatment faci1itz to neutralize
mine water and remove N

precipitants,

High

High;
long-term
treatment
effort.

High

High

Not

Available*

Not
Available

Variable;

Teaching may

continue

High

High

High

Not

Available

Not
Available

2. Erosion of
tailings and
spoil piles.

(a) Revegetation. May be
unfeasibie due levels of
acid or toxic materials, lack
of rainfall, or excessively
fine-grained tailings.

(b) Collection of runoff in
settling ponds.

(¢) Mixing of fine tailings
with coarser materials to
stabli111ze them.

Low

High

High

Variable

High

Med ium

*Not available from cited sources.
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TABLE A.3 EXAMPLES OF MANAGEMENT PRACTICES AND
RECLAMATION TECHNIQUES FOR MINING (CONTINUED)

PROBLEM EXAMPLE MANAGEMENT PRACTICE COSTS BENEFITS
3. Acid drain- (a) Plugging of shafts and Very High Variable;
age from under- drain tunnels to control generally
ground mines. the entrance of ‘air into the thought to
mine and inhibit the to be un-
oxidation of sulfide " workable
materials. except in
special
situations.
(b) Use of wells to divert Very High  Not
water from overlying aquifer Available
around mine to an underlying
one.
(c) Stripping coal from Not Not
underground mines by standard Available Available

surface mining methods, then
reciaiming the area as a
surface mine,

4, Leaching of Mixing with limestone High Med ium
fjuraniun from or other source of alkalinity '

tailings. to render the metal insoluble,

5. Leaching of Reaction with hypochlorite. Not Reported
cyanide residues Available Effective
fram gold tail-

ings.

Sources:

1. Processes, Procedures and Methods to Control Pollution from Mining Acti-

vities, U.3S. EPA, 0ffice of Air and Water Programs, Water Quality and
Nonpoint Source Control Division, October 1973.

2. Tennessee Valley Authority, Coal Mining and Water Qualitv, September 1980.

3. Interviews with personnel within Bureau of #ines ar Bureau of Land
Management . '
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TABLE A.4 EXAMPLES OF MANAGEMENT
PRACTICES FOR CONSTRUCTION

BMP % EFFECTIVENESS FOR COSTS
SEDIMENT CONTROL
Structural:
1. retention/detention R0-100% (wet) $300-2,000

basins

2. diversion or filter
structures; energy
dissipators

3. roadside swales

Nonstructural:

4, good housekeeping
practices

5. site planning

6. muiches; ground
covers

- <60% (dry)

40-A0%

"0-8n%

low (higher for other
pollutants)

variable

50-95%

for individual
on-site basins
(a,b,c].

variable fa,c,d]

medium to high
($2,000-4,000/
acre served) [b]

Tow [d,e]
low to medium
fa,bl

$200-1,500/acre
served [a,c,d]

Sources of Cost Information:

a. Nonpoint Source Runoff:

Water, JuTy TO9R3IT

Information Transfer System, EPA, Office of

William G. Lynard, et al., Urban Stormwater Management and
Technology--Case Histories, EPA, Office of Research and Development,

Midwest Research Institute, Cost and Effectiveness of Control of
Pollution From Selected Nonpoint Sources, Prepared for the National

Toups Corporation, Nonpoint Source Pollutjon Control Strateqgy for
CoIorado‘ Nraft , Prepared for State of Lolorado, Section 208

Nonpoint Source Control Guidance Construction Activities, EPA, Office

b.
August 1980,
c.
Tommission on Water Quality, November 1975,
d.
Toordinating Unit, 1977.
e.

ot Water Planning and Standards, 1976.
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TABLE A.5 EXAMPLES OF MANAGEMENT PRACTICES FOR URBAN AREAS

BMP % EFFECTIVENESS COSTS
OF POLLUTANT CONTROLS
Structural:
1. retention 80-100% (wet) low to high

basins

2. in-line storage

3. in-line screens

4, porous pavement -

Nonstructural:

5. streetsweeping

6. good housekeeping ‘

practices

7. land-use planning;

60-90%

variable (sediment only;
depends on screen size)

variable (depends on pore
size)

10-55% (sediment)
0-20% (other pollutants)

low (sediment);
med ium (other pollutants)
with effective enforcement

variable

($100-1,500/acre
served) [a,b,c,d]

mediun to high
($1,000+/acre
served) [b,c]

medium to high [e]
high (where old

pavement must be
replaced) [b]

$1,000+/acre
served (1abor
intensive) [c]

Tow [f]

low to medium

site planning [b,c,f]
Sources of Cost Information:
a. Final Report of the Nationwide Urban Runoff Program, Final Oraft,

Vol. 1, EPA, Water Planning Division, December 1983.

b. Nonpoint Source Runoff:

Information Transfer System, EPA, Office of

N ‘
R

wWater, July 1983.

¢c. William G. Lynard, et al., Urban Stormwater Management and
Technology--Case Histories, EPA, 0ffice of Research and Development,
August 1S80.

d. Unpublished studies, EPA, Water Planning Division.

e. Urban Stormwater Management and Technologies: Update and Users'
Guide, EPA, Office of Research and Development, September 1977,

f. Toups  Corporation, Nonpoint Source Pollution Control Strategy for

Colorado, Draft, Prepared for State of Colorado, Section 208
Coordinating Unit, 1977. . -



FIGURE A.1 COST EFFECTIVENESS OF URBAN BMPS
IN ORANGE COUNTY, FLORIDA
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Source: William G. Lynard, et. al., Urban Stormwater Management and Technology--
Case Histories, EPA, Office of Research and Development, August 1980.
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APPENDIX B

Federal and State Programs

to Control Nonpoint Source Pollutants



'TABLE B.1 STATE PROGRAMS ADDRESSING AGRICULTURAL NONPOINT SOURCES*

Statutory
Yearly EPA- Poliution
nature of Progres Amownts of Approved Absteaent
Cost-Share Principal State Agency 208 Authority for
voluntary fegulatory Cost-Share Honies Responsidle for Program Program Ariculture?
AL [ ] Departaent of Eavirormental [} ]
Management
AKX (planned) Departaent of Matura) Resources [ J
Departasnt of Land, Water
[ ¥4 [ Comaission ® [ ]
Soil & Water Consarvation
AR ® Comission [} 9
State Vater Resources
CA [ Control Board [ ) [ ]
(%] o Soil Conservation Doard [ [ ]
1980 Counctl of Safl and
eT [ ] [ J $30,000 - 360,000 vater Consarvation [} [
Oepartaent of Natural!
Rewurces and Envirommental
Control, Departaent of
E [ ] Agriculture [ ] ®
Sotl and Vater
A [ ] Conservation Disgricts [ [
Enviromental Protection Division,
) L Oepartment of Natural Resources [ J
18 Soil snd Mater
W [ Conservation Oistricts [ ] [}
o1l Conservation Commission
1583 and Sail § Water Conservation
10 L ] [ ] 31 aillion Districts [ L ]
Department of
1981 Agriculture, and Soil §
n [ ] [ [ $.8 million Vater Conservation Districts [ [
Soil and Water Conservation
1981 Cammittee, Oepartaant of
] [ ] [ ] 3.4 million Natural Resources o [ J
Oepartment of Soi! Conservetion,
19 Departaant of Water, Air, and
£ [ ] [ ] $8.5 aillion Vaste Manageeent [ ] [ ]
1% Depsrtment of Health amd Authority
LY [ [ $1.25 aillien Eav ironsent [ ] Unclear
Oivision of Consarvation of
Department of Matural Resources
KY [ J snd Envirommental Protection ® [ ]
Water Polluttfon Division No
LA [ Department of Natural Resources [ Authority
Sureau of Vater Quality Control,
Nepartment of Enviromental
b 3 [ ] [} Protection ] [ ]
Deparoment of Agriculture,
Decartment of Health, State
1983 Soil Conservation Cammittee,
o ® o ® 35 millien Office of Envirommental Programs [ ] [ ]
Department of Envircrwmental
A [ J Quality Engineering ] [ ]
Soil Congservation Districts,
L1 ® [ J Department of Natural Resourtes [ ] e
1963
[ [ ] [ ] $1.95 million Sofl § Vater Conservation fSoard [ [ ]

*Sane of these programs are designed for contralling soil erosion; others are designed for water quality.
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TABLE B.1 STATE PROGRAMS ADDRESSING AGRICULTURAL NONPOINT SOURCES
(CONTINUED)
Statutory
Yearly EPA- Pollution
nature of Program mounts of Approved Abstament
Cost-Share Principa) State Agency 208 Authority for
Yoluntary Regulatory Cost-Shere Monies Responsidle for Program Program Agriculture?
Sotl and MWater
s [} Conservation Cowmission [ J [}
Setl and Vater Conservation
1983 Program, Department of
] ® [ ] 38 million Natura! fesources [ ] [
198
NE [ ] $1.4 @illion natural Resources Camission [ ®
NY [ ® Soil Conservation Districts ® ([ X
L] [ J [ J State Coaservation Committee [ J [ ]
1982
LM [ [ J $50 million®  State Soil Conservation Comittee @ [ ]
Sofil snd Water Division of No
L e Natural Resources [ ] Authority
Oepartment of Environ-
Ny [ ] aental Conservation
1982 Soi) and Vater
NC [ ] [} $1.5 etllion Conservation Comittee ® [
1983
NO [ [ 3450, 000 Department of Mealth [ J [ ]
Nivision of $Soi! & vater
1980 Conservation Districts,
o [ ] ® 200,000 Nepartsent of Matura! fesowrces ® [
1903
ox [ ] [ ] $10,000 Oklahoma Conservation Coamission ® ®
o e Oeparteent of Agriculture ® [ ]
Nepertment of Environ-
A ® [ J sental Resources [ ] [
No
RI [ ] State Canservation Cammittee ® Authority
Oepartment of Water and
1980 Natural Resources, Soi)
S0 [ ] [ [ ] $400,000 Conservation Districts [ [
Division of Vater Mansgement,
™ [ ] Department of Public Meslth [ [ J
Texas State Soil and Water
n ® Conservation Board ® [ ]
ur [ ] [ So11 Conservation Districts [ ] [ ]
Agency of Environe
T [ ] mental Conservation | ] L
1983 Sof} ang Vater Conservatioa
VA [ ] L ] $500,000 Comission [ ] [ ]
L) [ ] Sotl Conservatioa Districts [ ] [ ]
w [ ] Nepartment of Xatural Resowrces ® [
19683-84
Wi [ ] [ ] $4.1 million Department of Natural Resources [ ] [ ]
1980
uy [ ] [ ] 123,500 State Conservation Cammission [ J [
fe [ ] @ Environmenta)l Ouality Soard [ [ ]
Department of. Conservation and
vI [} Cultural Affairs [}

~«J bond progran for purchise of prime agricultural lands, a portion of which may De wsed for water ouality purposes.
Imolenentation Status of State 208 Agricultural Prograws (Draft), U.S. EPA Water Planning Oivision,

Sources:

September 1980, Appendiz A,

Unpudlisned data from the Mational Association of Conse™Wation Districts and U.S, EPA.



TABLE B.2 USDA

PROGRAMS AFFECTING AGRICULTURAL NONPOINT SOURCES

Conservation Date Type of
Agency Progrem Enacted Program Progrem Description
Agriculturs) Mricultursl 1036 Cost-shere Astists farmers in shifting cropland from soil-depleting
Staviltzation A Conservation crops to soil-conserving crops, and in wmplementing soil-
Conservation Program [ACP) butloing or tenserving practices. Special ACP funds ere
directed st schieving water quality goals.
19r Cost-share Mode! Implementation Program wes 8 denonstretion program for
mplamentation and maintenance of BMPL to solve sgricultural
water quality problems.
Emergency ten Cost-share Aids farmers in rehadilitating cropland damaged by floods or
Conservation arovghts .
Progrem
Exper imental 1976 Cost-thare Obtains wmplewentation and meintenance of WPy on famms to
Rurs) Clesn contro) nonpoint water pollutten,
Water Program
{RCWP)
Agricultural Agricultural 1934 Resesrch Performs and provides research on soil and water conservation
Research and water guality.
Service (ARS)
Farmers Home Yatershed Loans 1954 Loans Deals with participants in Public Law 566 wma)l watersned
Adninistration projects protecting, developing, and using the lang and water
[ FmMA) resources fram these watersheds,
Sotl snd Water 1961 Loans Assists farmers in corrying out projects for soil
Loeny to contervation snd Wmprovement, water development and
Individuals conservation, and polliution abstement.
Irrigation, 1072 Loans Atds organized associstions of farmers in Duilding or reno-
Drainege vating water systams that serve several farms,
and Other
Extenston Land and 1978 Extent ion/ Provides relevant, comprehensive education 1n each state
Service (ES) water Education to farmers on subjects imgortant to agriculture, such as
Conservation sofl and water conservation,
So i1 Technical 1433 Technical Provides technical assistance to farmers, coaservation
Conservation Assistance Assistance districts, and urban areas reQarding BMPs for soil sng
Service (SCS) water conservation,
Resource 1862 Technical Assists myltf-county areas with plans for land contervation
Conservation Assistance development to benefit rural camunities, such as water
and Development quality management, controlling agricultural pollution,
disposing of $0110 wastes, and developing wildlife habitat
g recreational areas.
Vatershed 1954 Technical Provides technica) assistance and funds to loca!
Protection Assistance/ organizations for protecting, developing, and utilizing small
and Flood Project watersheds, particularly for purposes of flood prevention,
Protection Act Grants aricultural -water managament, municipal and industrial water
{Pudlic Law 566) supply, #n0 recreation, fish and wildlife resource
development and protection. In recent years, increasing
enphasis has Deen placed on land treatment for water quality
protection purposes.
Sources:

1. R, weil Sampson, Farmland or Vasteland: A Time to Choose {Rodale Press; Emmavs, Pennsylvania, 19R1), pp. 381-385.

2. Soil and Water Resources Conservation Act: 1SRN Appraisal, Review Oraft I, USDA, pp. 8-16, 8-18.

3. Cataloaue of Federa! Domestic Assistence, Executive Office of the President, Office of Management and Budget, 19R),




TABLE B.3 SUMMARY OF STATE SILVICULTURAL WATER QUALITY MANAGEMENT PROGRAMS

Add-On Cost of

Quasi- Cost No Agprox, State Program P Conpliance
State Regulatory Regulatory Voluntary Sharing Program Cost ($) (FY'B2) ($/1000 bd-ft.)
AL [ $ 75,000
AK L 500,000
A2 ®
AR [ ]
CA [ 3,900,000 £5.00
co ®
cT L ] 80,000
DE L
FL [ ] 25,000
GA ] 21,500
L [
10 @ $0,000 1.50
I |
IN ®
IA ]
KS L
4 [ ]
W o 0~
L 3 |
M0 ®
L) L
LI ®
MN L J L 125,000
MS o
M0 @
MY ®
NE ]
NY [
NH [
NS o
| ®
NY o
NC e -0-




TABLE B.3 SUMMARY OF STATE SILVICULTURAL WATER QUALITY MANAGEMENT PROGRAMS

(CONTINUED)
Adé-On Cost of

Quas i~ Cost No Approx, State Program B4P Compliance
State  Regulatory Regulatory Voluntary Sharing Program Cost () (FY'82) ($/1000 bo-ft,)
0 °
OH ®
oK ® 38,000
OR ® 1,350,000 1.50
PA ]
Rl °
SC ® -0
S0 A
™ L 2,500
T ]
w ®
121 ® -0~
VA ] 40,000
WA ® 1,400,000 10.00
Wy | ] 31,000
LH ) L
WY e
Totals H 6 29 2 10
Source: Summary of Silvicultural Nonpoint Source Control Programs~1982:°?ft}::::';or;l;;‘l of the Paper

Traustry for Air and Stream Improvemen{, Special Repor .

B-5



Agency and

Primary Purpose

Priority Given to
WQ* Objectives

Program Nature of Program
USDA-Forest Auction sales of
Service, public timber

Timber Sales resources.

Provision of timber for
national needs.

tnder current law
and r=3s, WQ BMPs
are - :-orporated
into each contract.
Cuts are limited in
size to minimize
local disturbance.**

USDA-Forest
Service,

Forestr
Tncentives
5ro?ram IFIP)

.F.U.A. No.
10.064) -

Cost sharing uwp
to 65%.

Zero funding
FYg4

Tree planting and
timber stand improve-
ment for private
nonindustrial forest
lands of 1,000 acres
or less.

Water quality not a
priority, but some
projects reported to
have addressed WQ
problems. (In
general, reforesta-
tion does improve
water quality.)

USDA-Agricul-
tural Stabiliza-
tion and Conser-
vation Service

Cost sharing
up to 75%.

FY84 funding

(ASCS), $56 million
Agricultural (est). Average
Conservation Payment: $764.
Frogran (CFDA

No. 10.063)

To control erosion and
sedimentation, encourage
voluntary compliance
with Federal and State
requirements to solve
point and nonpoint
source pollution,
achieve priorities in
the National Environ-
mental Policy Act, im-
prove water guality,
encourage’ energy conser-
vation measures, and

Primarily addresses
soil erosion on
farms, as well as
water quality. Some
funds reported to go
to silviculture,.
Applications pro-
cessed by local ASCS
committee at county
level,

assure a continued supply

of necessary food and
fiber. The program is
directed toward the
solution of critical
soil, water, energy,
ard pollution abate-
ment problems on farms
and ranches.

USDA-ASCS, Rural
Clean Water

Program (RCWP)
(C.F.DUA. M.

10.068)

Three- to ten-
year cost=sharing
contracts up to
75%. FY84 funding
$3 million (est).
Max. project
size: $50,000.

To develop and test
methods for assisting
agricultural landowners
to reduce nonpoint
source pollution. Pro-
jects involve
installation of BMP's,

Directly addresses
WQ, but forestry not
a priority. Appli-
cations reviewed by
Tocal ASCS
committee.

N T IS Iy BN BN Bn EE EE .
.

*Water Quality

**4t is reported that budget cuts in some national forests have resulted in lack

of jmp]ementation of WQ
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TABLE B.5 FEDERAL PROGRAMS AFFECTING MINING NONPOINT SOURCES

AGENCY AND PROGRAM

WATURE OF PROGRAM

PRIMARY PURPOSE

PRIORITY G1VEN
YO WATER QUALITY
MANAGEMENT OBJECTIVES

Interipr-0ffice of Surface
mining, Reaulation of
.Surface ToeT Wining and
vrYace ects of Under-
oround Minine (U.F. 0.1,

.

(a) Project grants to State
for program development
soninistration and en-
forcement ,

Cost ghare: First yeor
801, Second year &NY,
thereafter 501,

funding: FY'04 (est)
$37,600 ,m0,

(b) )} Operator
Assistance Program
(SOAP}, Payments to
laboratories to con-
ducrt hyarologic syr-

veys for small operstors,

Funaing: FY'M3
$7.400,000,

To assist coal States
h developing wnd en-
forcing surface mine
regulation programs,
8% suthorized under
SMCRA,

Vater quality protection
13 & primary aspect of
SMCRA, slong with re-
clamation, s011 conserve-
tion, etc.

Vater quality management
requirgnents contained in
DULRA Section 515 require
81 surface mine runoff
to be collectas ond
treated.

interior - Office of
Surface Mining (09},
Adbandoned Wine Land
s Tamation

roQram B
W, 18.252)

Project grants, funded by
tax on cosl praduction.

Funding: FY'RA [est)
$20% 400,000

To protect the public
and correct the
enviromments! damage
taused by coa) and
nontosl mining otcure
rimg prior to 8-3-77,
primarily st abandoned
toal sites. At the
request of s State
governor , moncosl
sites may be addressed
(intended for those
states without 2 long
history of probiem
cod) mines.)

Abatement of weter
pollution from adbandoned
sines s thirg priority,
sfter projects to protect
tublic health, satfety
ano welfare.,

Top priority goes to
extreme safety hazards,
such ps mine fires,

open pits and shafts,
subsidence probliems, ete,

USDA - S0 Conservation
Service, Rural Abandoned
Mine Prooram

TCY.0.K T, 10.810)

Cost sharing w to AN
Project grants for re-
clamation of sites under
00 acres.

Funding: FY M (est)
12,782,000

Lend stabilization;
erosion and sed iment
control: development
of soil, water {ex-
cluding stream
channel 1zation), wood-
Yang, wildlife, and
recrestion resources;
g the agricultural
product tvity of such
lands .

Vater quality sspects tend
to be asdresses along with
sefety hazards or land
restoration. Typicel
projects inctuge filling
of pits, removal of
hzardous structures,
regrading and reclamation
of aci¢ wastes, etc.

Interior - Bureau of Land
managenent , Tnventory

6f Hazaroous Materiats

Provosed B-10 year reseach
project

To geterwmine the extent
ang magnitude of the
hazardous materisls
problem on BLM lands,
including aumder of
working mines, the
degree of hazards
posed, and level of
effort needed for re-
clamation,

Undetermined.

Interior » (1,5, Geologica)
Survey, Water Resources
Iavestigations (C.F.TLK,

Fecersl assistance to States

in the form of Girected
water resources research
projects. SNY State

MALCNINRG Share required,

Funding: FY'AL (est)
$47,113,000
fsalaries and expenses)

To obtain physical
dota for program
planning for resouvrce
development and
managenent . (62 area
reports are planned,
of which adout 20
have been published.)

Efforts sre directed to
both quality and quantity
of surface and ground-
witers. (Reports cover
0l mjor weter quality
issues for region
studied )
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TABLE B.6 STATUS OF EFFECTIVE LEGISLATION
FOR SEDIMENT CONTROL IN CONSTRUCTION

Introduced to

Introduced to

State Law Orafted Legislature Enacted State Law Drafted Legislature Enacted
A NE

AK Ny

[V ™

AR [ NJ ® o [
CA W™

) NY o ®

cT o ® N ° ° ®
[+ 3 ® e o ND e | J

FL oM e ¢ o
A L ® L o

) ® ® ® OR [ [

10 ® o PA e [ J ]
I o [ J L RI

m st o ®

1A [ ® ® SD ° o ®
KS | ] ™

144 ™

A [ ] o (1) ur

[, 3 Vi

L1} ® [ J ® VA ® e [
A WA ]

L) ® [ ® wv | J [ ]

] ° ) Lh ® ®

L] ® [ ] wy

"0 R

T o [ ] ® vl ® | J

(1) Governor's executive order assigns sediment control responsibility to conservation districts.

Sources: Nonpoint Source Runoff:

Unpublished information from EPA.

Information Transfer System, EPA, Water Planning Division, July 1983.
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Acid Mine Drainage

Adsorption

Algae

Aquatic
Aquifer

Available Nutrient

Bacteria

Best Management Practicés
(BMPs)

Bioaccumulation

Buffer Strip

. GLOSSARY

A principal water pollutant from mining opera-
tions; acid water forms when water comes into
contact with exposed mined wastes and ores.

The attachment of the molecules of a liquid or
gaseous substance to the surface of a solid.

Primitive nonvascular plants, having one or many
cells, usually aquatic and capable of fixing
carbon d1ox1de by photosynthesis.

Plants or animal life living in, growing in, or
adapted to water.

An underground bed or layer of earth, gravel, or
porous stone that contains water.

That portion of any element or compound (such as
phosphorus and nitrogen) in the soil that can be
readily absorbed and assimilated by growing
plants.

Microscopic organisms, generally free of p1gment
which occur as s1ngle cells, chains, f1lanents,

well-oriented groups, or amorphous masses.

Methods, measures, or practices to prevent or re-
duce water pollution, including, but not limited
to, structural and nonstructural controls and
operation and maintenance procedures. BMPs may
be applied before, during, or after poliution-
producing activities to reduce or eliminate the
introduction of pollutants into water bodies.

The process by which the concentration of a given
chemical in body tissues increases exponentially
through the food <chain, as contaminated
organisms are consumed by others, and the
chemical becomes incorporated into the tissues of
each consumer.

Strips of grass or other erosion-resistant vege-
tation between a waterway and an area of more
intensive land use.



Conservation Tillage
(Reduced Tillage)

Contour Farming
Contour Strip Cropping

Conventional Tillage

Detention BRasin

Dissolved Oxygen (DO)

Diversion Structures

Erosion

Farming practices, such as reduced plowing, that
cause less disruption of the land surface than
does conventional tillage, Common practices

include plow planting, double-disking, chisel-
plowing, and strip tillage.

Conducting field operations--such as plowing,
planting, cultivating, and harvesting--across the
slope and contour of hilly land.

Farming operations performed on the contour with
crops planted in narrow strips, alternating
between row crops and close-growing forage crops.

Standard method of preparing a seedbed by com-
pletely inverting the soil and incorporating all
residue with a moldboard plow. This is done to
the land more than once in order to prepare a
smooth, fine surface,

A structural BMP consisting of ponds constructed
to temporarily store water so that settlement of

some sediment may occur before water moves else-
where,

The amount of free oxygen Jdissolved in water and
readily available to aquatic organisms. It is
usually expressed in milligrams per liter or as
the percent of saturation. Low concentrations
can result from the decomposition of excessive
amounts of organic matter, a process that
consumes D0 and therefore limits aquatic life,

Channels such as dikes, ditches, and terraces
that route sediment-laden water at a nonerosive
velocity into basins or other safe disposal
areas.

The wearing away of a land surface by wind or
water. Erosion occurs naturally from weathering
or runoff but can be intensified by land clearing
practices. Sheet erosion occurs when water runs
off in unbroken layers over the soil surface;
rill erosion occurs when water runs off in
incisions less than 12 inches deep through the
soil; and gully erosion results in trenches
deeper than 12 inches in the soil.
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Eutrophication

Fecal Bacteria

Field Cropping
Filter Structures
Grassed Waterway
Groundwater
Groundwater Recharge

Heavy Metals

Infiltration

In=-Line Screens

The addition of nutrients to a body of water.
This occurs naturally as part of the normal aging
process of many lakes; however, the process may
be accelerated by human activities that result in
excessive nutrient inputs that promote abundant
growth of algae and other aquatic plants. As
these die and decompose, much of the dissolved
oxygen in the water is consumed, making the lake
uninhabitable for the previous diversity of fish
and other aquatic life.

Intestinal bacteria that are associated with
human and animal wastes; they are indicator
organisms used to detect the presence of possible
pathogens in water, They may enter water bodies
from such nonpoint sources as manure runoff from
fields, animal grazing near streambanks, or
leaching fram septic tanks.

Farming practice that involves planting fields
with grain plants (such as hay, wheat, or oats)
that do not require seeded rows.

Structural BMPs, such as stone and gravel piles,
sandbags, and straw bales, that are used to slow

water velocities in order to reduce erosion.

AR natural or constructed waterway (usually broad
and shallow, covered with erosion-resistant
grass) that is used to conduct surface water from
cropland. :

The supply of fresh water that forms a natural
reservoir under the earth's surface.

The natural renewal of ground water supplies by
infiltration through the soil of rain or other
precipitation. '

Metallic elements such as mercury, chromium,
cadmium, arsenic, and lead, with high molecular
weights. At low concentrations, they can damage
organisms; heavy metals tend to bioaccumulate in
the food chain.

The downward entry of water into the soil.
A structural BMP in which screens are placed

within pipes and sewers 1in order to filter the
particulate matter from the water,
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In-Line Storage

Inorganic

Integrated Pest Management

Irrigation Efficiency

Irrigation Return Flow

Leaching

Livestock Exclusion

Nitrogen

Nonpoint Source

Nonstructural BMPs

A structural BMP that utilizes up-sized sewers
and/or gates to control water flow directions so
that runoff water can be stored within the sewer
system to allow pollutants to settle out before
it is gradually released.

Canposed of chemical compounds not containing
carbon,

Combining the best of all wuseful techniques--
biological, chemical, cultural, physical, and

mechan1ca1--1nto a custom made pest control
system.

The amount of water stored in the crop root zone

compared to the amount of irrigation water
applied to the soil.

Surface and subsurface water that 1leaves the

field following the application of irrigation
water,

The removal of nutrients, chemicals, or contami-

nants fran the soil by water movement through the
soil profile.

The removal or isolation of animals from stream-
banks or other highly erodible areas near water
bodies.

A chemical element, commonly used in fertilizer
as a nutrient, which is also a component of
animal wastes; as one of the major nutrients
required for plant growth, it can promote algal
blooms that cause water body eutrophication if it
runs ‘off or leaches out of the surface soil.

Available nitrogen is a form3wh1ch 13 1mmed1ately

usable for plant growth (NO = or NH

A diffuse source of water pollution that does not
discharge through a pipe, such as agricultural or
urban runoff, vrunoff from construction
activities, etc.

Practices which do not involve construction in

order to be effective, such as site-planning,
good housekeeping, and mulches and ground covers.
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No-Til1 (Zero Till)

Nutrients

Organic Materials

Pathogens

Perco1atioh

Pesticide

Phosphorus

Potassium

Retention Basin

Revegetation

Row Cropping

Runoff

A soil management practice of planting a crop,
without prior seedbed preparation, into an
existing sod, cover crop, or crop residues;
planting is done by punching a hole or slot in
the soil in which to place the seed. Subsequent
tillage operations are also eliminated, and
chemical weed control is generally used.

Elements or substances such as nitrogen and
phosphorus that are necessary for plant growth.
In water bodies, large amounts promote excessive
growth of aquatic plants and cause eutrophication
of the water body.

Carbon-containing substances in plant and animal
matter. High concentrations of these are often

found in industrial and municipal wastewaters and
in surface runoff.

Disease-causing organisms.

Downward flow or filtering of water through pores
or spaces in rock or soil.

Any substance used to control pests ranging from
rats, weeds, and insects to algae and fungi.
Some pesticides bioaccumulate in the food chain
and can contaminate the environment.

One of the primary nutrients required for the
growth of aquatic plants and algae. Phosphorus
is often the "limiting" nutrient for the growth
of these plants. (See Nitrogen)

A component of fertilizer that can contribute to
water body eutrophication from excessive nutrient
loadings. See Nitrogen.

A structural BMP that is an area with no outleat
device and that stores runoff water in order to

allow pollutants to settle out.

The planting of ground cover on highly erodible
and marginal lands as a means of preventing
further erosion.

Farming practice that plows the land in straight
rows, thus enhancing the erodibility of the land

and pramoting leaching.

Water from rain, snow melt, or irrigation that
flows over the ground surface and returns to
streams. It can collect pollutants from air or
land and carry them to the receiving waters.
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Salinity
Sediment

Silviculture

Soil Stabilization

Structural BMPs

Suspended Solids

llTl
Tailings
Terraces

Tillage

Topography

The concentration of salt in water.

Solid material (such as silt, sand, or organic
matter] that has been moved from 1ts site of
origin and has settled to the bottom of a
watercourse or water body. Excessive amounts of
sediment can clog a watercourse and interfere
with navigation, fish migration and spawning,
etc. If dlsturbed. sediment can be resuspended

in the water column, where it contributes to
turbidity. :

Management of forest land for timber. Some
silvicultural practices, such as clear-cutting,
may contribute to water pollution by enhancing
the erodibility of the land.

A nonstructural BMP that involves the use of
mulches and ground covers, and effectively
decreases the amount of sediment in runoff and
reduces precipitation velocity (thus reducing the
volume of runoff).

Devices constructed for pollution control
purposes, such as detention/retention basins,
diversion structures, or filter structures.

Solids floating in the water column which
generally impart a cloudy appearance (turbidity)
to water, sewage, or other liquids. Suspended

solids are measured as the amount of material
retained on standard filters.

The rate of soil 1loss that will still allow for
soil productivity; a standard by which soil

erosion control rather ‘than water quality control
is measured,

Residue of raw materials or waste separated out
during the processing of mineral ores.

Embankments built along the contour of agricul-
tural land to hold or divert runoff and sediment,

thus reducing erosion.

Plowing, seedbed preparation, =1 cultivat-
practices.

The physical features of i land surface area,
including relative elevations and the position of
natural and man-made features.
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Turbidity Haziness or cloudiness in water due to suspended

silt or organic matter.

Watershed The area of land that drains into a particular

watercourse or water body.

Sources:

1. Common Environmental Terms, U.S. EPA, Office of Public Affairs, May 1982,

2. Water Ouality Field Guide, USDA Soil Conservation Service, September
1983,

3. Anne Weinberg et. al., "Nonpoint Source Pollution: Land Use and Water
Quality," University of Wisconsin--Extension Service, Publication No.
G3025, 1979, pp. 45-48,

4, Federal Register, Vol. 44, No. 101, May 23, 1979, p. 30033.
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